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STRAINS ON RAILROAD BRIDGES, 

The Board of Railroad Commissioners of the State 
of New York was established in February, 1883, and 
within a year from that date a thorough investigation 
was commenced, for the purpose of obtaining exact 
knowledge of the strains brought to bear upon the 
mewbers of all the railroad bridges and trusses in the 
Staite. The report of this investigation has just been 
published and makes a volume of nearly two thousand 
pages. 

The commissioners were moved to take this action 
by the occurrence of several accidents from defective 
bridges. On February 17, 1883, a temporary bridge 
or trestle over Allen’s Creek, on the Genesee Valley 
Railroad, between Rochester and Hinsdale, gave way 
while a freight train was crossing which resulted in the 
death of the fireman and the severe bruising of the 
engineer. The master carpenter of the road admitted 

that he had recently made repairs to the bridge, but 
that he did not understand calculating the resistance 
of beams or trusses to strains. On October 22, 1883, 
an accident occurred on the Glens Falls branch of the 
Rensselaer and Saratoga Railroad, when three persons 
were killed and twenty-two wounded. The person in 
‘charge of the division of this road upon which the 
| accident occurred declared that he was unable to 
calculate bridge strains, being merely a bridge car- 
penter by trade. He judged by experience as to what 
the different members ought to be, and the strains on 
the bridge had never been calculated by anybody. 
At Weedsport,on the Southern Central Railroad, 
| February 14, 1884, a train had reached the bridge over 
| the Seneca River, when the north span gave way, and 








ne West | the engine, tender, and two box cars were precipi- 
$3.00 a year, post porate | tated into the river where the water was twenty-two 


feet deep. The engineer, fireman, and a brakeman 
were drowned, and the cause of the disaster was a de- 
fective truss. 

An analysis of the strains upon the members of the 
bridges where the accidents above cited occurred dis- 
closed the fact that in one case more than the break- 
ing load was brought upon beams, and that in other 
cases strains were habitually brought upcn web mem- 
bers, which made it a matter of astonishment that the 
bridges did not give way sooner than they did. 

The railroad commissioners found at the very incep- 
tion of their investigation that on many of the rail- 





roads of the State of New York there had been no 
competent calculation of the strains on the bridges for 
maoy years, if at all, the work requiring technical edu- 


‘eation, familiarity with the theory of mechanics, and 


a considerable knowledge of mathematics. 

The commissioners, therefore, requested drawings or 
tracings of all the truss bridges, on all the lines, stat- 
ing the location of each, and the time when built, and 
fall descriptions. Some companies objected to this at 
first, but all finally complied, and the result has been 
that railroad managers found defects in many of their 
bridges of which they bad no previous knowledge, and 
which might never have become known until revealed 
by some terrible accident. In a number of cases 
bridges were strengthened before the strain sheets 
were forwarded to the commissioners. After the sheets 
were received, they were carefully gone over and re- 
calculated. 

The number of railroad truss bridges in the State is 
about two thousand five hundred, not including the 
New York elevated roads, the strains upon which have 
|also been calculated. Six hundred and sixty-nine 





aol truss bridges have been criticised by the board, of 
| which five hundred and thirty-five have been repaired 
1888 by the various companies, and one hundred and thirty- 


/four entirely rebuilt. Cases have occurred, particu- 
larly in old bridges, where the iron in the suspension 
rods was strained at twenty thousand pounds to the 
j equase inch and more, and where three or more rods 
| constituted the wember, there being no certainty that 
168 the adjustment was such that each rod was doing its 
share of the work. 
The commissioners accept the weight of the maxi- 
mut rolling load, as furnished by each company, 
| unless it is obvious that it is too light, in which case 
they assume a weight of locomotive, tender and train 
load likely to arise from the traffic of the road. The 
rules adopted by the commissioners require that iron 
|should not be strained per square inch to a greater 
extent than ten thousand pounds, and wood than 
eight hundred pounds, in tension; nor more than 
| ten thousand pounds or eight hundred pounds in com- 
pression, diminishing, however, as the length of the 
| member increases in proportion to its diameter, in ac- 
cordance with well regulated formulas. 
There has been of late years a great increase in the 
| weight of rolling stock. There were many bridges still 
standing which were built when the maximum weight 
| of locomotives and tenders was fifty-five tons, and the 


| maximum weight of a freight car and its load was 


|nineteen tons. Now locomotive and tender weigh 
| one hundred tons, and freight cars with their loads 
| forty tons. 

In regard to improvements in modern engineering, 
the commissioners say that in the early days of bridge 


moar building, particalariy of iron bridges, it was the cus- 
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tom to construct trusses of complicated forms, the ac- 
curate calculation of the strains on which it is very 
difficult, in some cases impossible, to compute. An 
approximation close enough for practical purposes is 
always reached, however, but a better practice now 
prevails, and trusses of simple form, admitting of no 
ambiguity, are alone accepted by the best engineers. 
In exceptional cases complex trusses have to be re- 
sorted to, but they are avoided as much as possible. 

The report gives an accurate record of the dimensions 
of every member of every truss railroad bridge in New 
York State, and of the strains thereon, as shown by 
the plans and strain sheets filed in the office of the 
cow missioners. 

If the same careful investigation and correction could 
be made of the bridges of all railroads in the country, 
the dangers from accidents would be very much re- 
duced. én 


GEORGE JONES OF THE NEW YORK “ TIMES.” 

We record with much regret the decease of Mr. 
George Jones, of the New York Times newspaper, 
which took place at Poland Springs, Me., on the 12fh 
inst. Mr. Jones, although for many years an invalid, 
reached the good old age of 80, his mind and faculties 
clear and active to the very last. He was in all re- 
spects an admirable man. His aspirations were plain, 
simple, and practical. As a manager he was un- 
equaled, He aimed to produce a substantial, reliable 
newspaper. Frow this objective nothing diverted his 
attention, and a splendid success crowned his efforts. 
Under his direction the New York Times reached and 
maintained the highest position in the esteem and con- 
fidence of the public. No paper enjoys a better repu- 
tation for excellence in all its departments; while from 
a pecuniary point of view it is one of the most valu- 
able newspaper properties in the world. George Jones 
was born in 1811, at Poultney, Vt. His father was a 
Welshman and worked at slate mining in Poultney. 
The father and mother both died when George was 18 
years old, and from that time on he had to shift for 
himself. He and Horace Greeley were boys together, 
and great cronies. Greeley came to New York in 1831 
as a printer, and Jones followed him soon after, and 
became a dry goods clerk. In 1841, when the New 
York Tribune was started by Greeley, young Jones 
joined him as manager of the pablishing department; 
but Greeley was too wild in his business notions to suit 
the staid and steady mind of Mr. Jones, who soon left 
Greeley and set up a newspaper stand at Albany, N. 
Y. The new business from a very humble beginning 
soon increased, and in a few years, by dint of hard 
work and perseverance, Mr. Jones was the possessor of 
a few thousand dollars in ready money. In 1851, in 
conjunction with the late Henry J. Raymond, he began 
the publication of the New York 7imes, Mr. Raymond 
as editor, Mr. Jones publisher and business manager. 
The enterprise proved successful. In 1869 Mr. Ray- 
mond died, and the entire responsibility of the estab- 
lishment from that time onward fell upon Mr. Jones. 

His successor in the direction of the paper is his son 
Mr. Gilbert E. Jones, a young man of high character 
and superior abilities. Added to great wealth he in- 
herits from his distinguished father many sterling 
qualities of mind, such as strong common sense, steadi- 
ness of purpose, habits of industry, and the desire to 
do in the best manner whatever he undertakes. Un- 
der his guidance the New York Times will lose none of 
its brilliant prestige. 
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DR. C, V. RILEY. 

Dr. C. V. Riley, entomologist of the Department of 
Agriculture, was lately made the subject of a most un- 
just personal attack by the New York Swn, on the 
alleged ground that the doctor was engaged in using 
the publications of the department as vehicles for ad- 
vertising and selling his patented devices for destroy- 
ing insects; the implication being that the doctor 
bad a pecuniary interest in the devices from which he 
derived profit, while at the same time he was receiving 
a regular salary from the government as entomologist. 

The facts are that Dr. Riley, in the course of his 
many efforts to save the country from the immense 
losses annually occasioned by destructive insects, de- 
signed a peculiar form of nozzle by which the poison- 
ous liquids used are sprayed to the best advantage 
upon trees and plants. This device is now everywhere 
known as the Riley nozzle; and when directions are 
given as to the best means of applying the protecting 
solutions to plants, it is common and natural for the 
most intelligent writers, Dr. Riley among them, to 
name the Riley nozzle as the distinctive thing that will 
give the best results. Now, there is no patent upon 
the device, it was given to the public freely by its 
author long ago, he derives not one penny of profit 
from it, and there was no occasion for the Sun's per- 
sonal assault, This the Sun tacitly admitted in a sub- 
sequent number, in connection with a protesting letter 
from Dr. Riley, in which he explains his position as 
follows : 

“I have been officially engaged for over twenty-three 
years, whether as a State or government officer, in 
onginal work having for ite main object the control of 
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the numberless insects which injuriously affect our 
agriculture. During that period | have, either person- 
ally or with the assistance of others, made many dis- 
coveries of value, some of them of world-wide applica- 
tion and importance, and, from a business standpoint, 
of great money value. 

“ With pride, but without vanity, let me add that 
during all this time, where many have benefited large- 
ly, and some have made fortunes out of these discove- 
ries, 1 have not received one cent therefrom beyond 
my legitimate salary. 1 have never taken a fee for in- 
formation given (though often pressed to do so by 
honest and grateful beneficiaries, who saw nothing 
wrong in the proffer); have never attempted to con- 
trol any of these discoveries for my own benefit ; have 
never applied for a patent on any of them ; and have 
strenuously opposed all attempts to do so that have 
come to my knowledge, whether by those employed 
under me, or by those not so employed. A few ex- 
amples will, perhaps, give force to these statements : 

** In 1868, for the Colorado potato beetle, and again, 
in 1878, for the cotton worm, the value of the arsenites 
was made known chiefly by my labors. Vast sums 
were made in the sale of various preparations of these 
insecticides for those purposes, and I was vainly urged 
to lend my influence and join in the resulting busi- 
ness. 

‘In 1871 my discoveries in connection with the 
grape phylloxera were the basis of a vast industry 
which has not yet ceased, and whicb has greatly en- 
riched some of our vineyardists. The first applications 
from France for cuttings of such resistant stocks came 
to we, and a prominent Missouri grape grower vainly 
urged me to join him ina business capacity in connec- 
tion therewith. 

“So with the cyclone nozzle and the kerosene emul- 
sion (one of the most effective and universally used in- 
secticides). In each case large profits have been and 
are being made by those who offer them in various 
wodifieations, and under various names, and in each 
case I have been urged in vain to lend my name to 
share the proceeds of some business enterprise in con- 
nection with them. 

“My work as a public officer has been for the public 
good. The inducement to it has been neither the 
pitiful salary of United States Entomologist, nor any 
other mercenary end. It has been rather the love of 
investigation and the consciousness of doing good.” 


-— 
oe 





ip. 
a 


= 
— 





International Congress of Electricians in Frankfort 
on the Main, Germany. 

Ia connection with the electrical exhibition now open 
in Frankfort on the Main, an international congress of 
electricians will be held on the exhibition grounds 
from September 7 to September 12, 1891. 

The call for the congress is signed by the most promi- 
nent electricians throughout the world, notable among 
them being the Americans, Profs. Dolbear and Car- 
hart and Messrs. Edison and Brush. 

A large number of papers will be read on various 
subjects relating to electricity. Discussions of pro- 
posed questions will also be had. 

Of the American electricians, Prof. Dolbear, of Col- 
lege Hill, Mass., will speak on Electrical Terminology, 
and Prof. Carhart, of Ann Arbor, Mich., on (1) Substi- 
tution of Dynamos for Galvanic Batteries in telegra- 
phy and (2) Regulators for Dynamo Machines. Papers 
will also be read by the following gentlemen : 

Baumgardt, Dresden—Relations bet ween Compressed 
Air and Electricity. 

Von Dolivo-Dobrowolsky, Berlin—Electrical Trans- 
mission by Alternating Current. 

Epstein, Frankfort on the Main—Use of Electro- 
magnetic Measuring Instruments for Alternating Cur- 
rent, 

Feussner, Charlottenburg—Material for and Con- 
struction of Measuring Instruments. 

Frolich, Berlin—1. Projection of Vibrating Curves 
and Electric Acoustic Experiments. 2. Production 
and Use of Ozone. 

Heim, Hanover—Accumulators. 

Hoeffner, Giessen — Electro-chemistry and Metal- 
lurgy. 

Holborn, Charlottenburg~Magnetic Conditions of 
Several Iron Alloys. 

Hummel, Nuremberg—Magnetice Work and Currents. 

Kahle, Charlottenburg—Accuracy of Measuring In- 
struments under Varying Conditions. 

Kohirausch, Hanover—The Best Method of Teach- 
ing for Electricians. 

Lahmeyer, Frankfort on the Main—Improvements 
Relative to Currents. 

Lindeck, Charlottenburg—Normal! Elements. 

Lowenherz, Charlottenburg—Normal Screw Threads. 

May, Frankfort on the Main—Rales for Electric 
Transmissions according to Insurance Companies. 

Meissner, Gottingen—Use of Lippman’s Capillar 
Electrometer for Cable Telegraphy. 

Muller, Hagen—Accumulator Switches. 

Weber, Zurich—Theory of Incandescent Lighting. 

Among the subjects proposed for discussion are : 

Kareis, Vienna—1. To Prevent Others from Listen- 
ing ou the same Telephone Wire. 2. To Prevent Dis- 


Scientific American. 


turbances in Telephone Lines through Strong Car- 
rents. 3. To Improve Electrical Trausmission in Tele- 
graphy. 
Penkert, Branswick—About Electric Counters. 
Rothen, Bern—Should a City System be Single or 
Double ? 
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New Triais of the Sims-Edison Torpedo, 

An interesting trial of this torpedo,-in which some 
improvements have been effected, was made at Wil- 
lets Point, near New York City, on August 12, in the 
presence of many engiveers aod officers of the navy. 
The construction of the torpedo is substantially the 
same as the one tried last year, which was illustrated 
and described in the SCIENTIFIC AMERICAN of July 
26, 1890; but on the present occasion a longer cable 
was used, so that the torpedo was adapted to a range 
of over two miles. It will be remembered that the 
torpedo is a cigar-shaped copper cylinder about thirty 
feet long, adapted to carry four or five hundred pounds 
of a high explosive in its forward end, while about 
amidships it contains an electric motor and steering 
device, with a coil of cable to be paid out as the tor- 
pedo moves, and keeping it in constant connection 
with the shore. The torpedo is propelled by a thirty 
inch two-bladed propeller, and is suspended about six 
feet below a yawl-like float, the deck of the latter 
being only about six inches out of water. 

In the recent trial the compartment for the ex- 
plosive was filled with gravel, and the whole outfit 
weighed about three thousand pounds. The machine 
was lowered into the water and towed to the end of a 
pier, when it was started toward a yawla wile off, by 
the turn of a crank on a switchboard, Mr. W. Scott 
Sims directing its course, and making it turn to either 
side at will. The torpedo was sent around the yawl, 
and close to poles set up near it, being evidently under 
perfect control, and came back at high speed to the 
starting point, the cable being laid in a loop on the 
bottom. Mr. Sims stated that she had developed 32 
horse power, instead of 52, for which she was designed, 
and that her propeller had made 700 revolutions per 
minute instead of 850. Her speed was given as at the 
rate of twenty miles per hour, though it is thought 
she can readily run at a twenty-two mile rate, this be- 
ing only the second trial of this boat. The amount of 
wire cable carried by this torpedo was 13,000 feet, 
the cable carrying two insulated conductors, one 
affording the power and the other connected with the 
tiller by which the device is steered. 

When the torpedo was started by the turning on of 
the current, there was at first a slight strain on the 
cable and her nose plunged under the water several 
inches, while the froth came tumbling over the stern 
in atorrent. Then the slack ran out more easily, the 
bow came up and the stern dropped as does the stern 
of such a fast boat as the Cushing, while the water 
was thrown up in shining sheets more than two feet 
on each side of the knife-edged bow. On her return, 
after rounding the boat a mile off, full power was 
turned on, and the sight of the shining sheet of water 
and spray as she cawe driving in was thrilling. Ar- 
rived near the wharf, the bow was seen to be about a 
foot out of water, while about three-fourths of the 
hull was submerged in the foam of the wake. 

It is evident from trials like this that the Sims-Edi- 
son torpedo is a highly valuable adjunct for harbor 
defense and also for naval operations in general. 
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A Home Contract for Big Guns, 


Gen. Grant, Acting Secretary of War, in behalf of 
the government, entered into a contract on August 9 
with the Bethlehem Iron Company, of Pennsyl- 
vania, for one hundred new high-power guns, in ac- 
cordance with a recommendation made some time 
since by the Board of Ordnance and Fortification. Of 
these twenty-five will be 8-inch breech-loading, single 
charge, -built-up, forged steel rifle guns, $17,246.55 
each ; fifty 10-inch guns, same pattern, $35,747.58 each ; 
twenty-five 12-inch guns, same pattern, $54,473.22 eac h. 

Under the contract the first of the 8-inch guns is to 
be delivered in 730 days, and the remaining twenty-four 
at such regular intervals that the last one will be de- 
livered in 2,433 days ‘“‘after notification of the ac- 
ceptance of the type gan.” This means nine years for 
the delivery of the twenty-five guns. The first, or type 
gun, of the 10-inch class is to be delivered in 822 days, 
or in two years and three months. Within 8,407 days 
after acceptance of the type gun the remaining forty- 
nine are to be delivered at regular intervals. This 
means nearly twelve years for delivery of the 10-inch 
guns. The first of the 12-inch guns is to be delivered 
in 1,095 days, and the remaining twenty-four at such 
regular periods that the last one shall be delivered in 
8,194 days after the acceptance of the type gan. This 
means twelve years, or a little more, for delivery of 
these guns. It does not follow, however, bat that the 
guns may be completed in far less time than the con- 
tract provides, and this is the more probable as the 
next Congress is likely to be called on to make farther 





appropriations for large guns, the one hundred now 
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contracted for being but a small proportion of the nuin- 

ber actually needed. 

The fact that this contract was made with an Ameri- 

can firm, and that there were three American manufac- 

turers ready to undertake the work, cannot fai) to wive 

general satisfaction. Four or five years ago it would 

not have been possible to place such a contract in this 

country, and efforts to secure favorable bids for these 

guns failed last year because the appropriation there- 

for was not large enough. At the last session of 
Congress, however, it was increased to $4,225,000, with 
the special provision that the prices paid should be 
such as would be ‘*‘ deemed fair to the manufacturer.” 
The total of the bid of the Bethlehem Company for 
the one hundred guns was $3,785,850; that of the two 
other competitors for the work was, the Midvale Steel 

Company, $5,359,500, and the South Boston [ron 

Works (now established in Kentucky), $5,174,312 

Should the next Congress call for more big guns, 

these firms, perhaps re-enforeed by the firm of Carne- 

gie, Phipps & Co., of Pittsbarg, and may be others, 

might be counted upon as among the possible bid- 
ders, thus demonstrating that in this specialty our 
manufacturers are enlarging their facilities to the 
standard of the foremost establishments of Eucland, 

Germany, and France. 

Some comment bas been made upon the hizh cost 
of these guns, coupled with the statement that they 
could be built for much less money and in half the 
time at the government arsenal at West Troy. It 
seems to be generally conceded that the government 
could do the work cheaper and quicker than called for 
by the contract, but it was manifestly the plain in- 
tention of Congress, and in accordance with a strong 
public sentiment, that private enterprise should be 
encouraged in the establishment of gun plants, in or 
der that the available facilities of the country in time 
of need should not be limited to one or two govern- 
ment gun-making shops. It will do no harm, how- 
ever, if the attention of Congress is now so directly 
turned to the subject that the Watervliet arsenal will 
receive an adequate appropriation for the much 
needed enlargement of its plant. It will be some 
years before our sea coast defenses and our new ships 
can be fully supplied with the heavy guns needed for 
their proper equipment by the combined work of a 
first-class government gun factory and a very liberal 
number of contracts with private gunomakers besides. 





James Russell Lowell, 

At his Elmwood home, Cambridge, Mass., on August 
12, died James Russell Lowell, in the 73d year of his 
age, his birthday having been February 22, 1819. He 
was of a family which has made a name in Massa- 
chusetts history and in connection with Harvard 
College, the Lowell Institute, of Boston, having been 
founded and endowed with $250,000 by one member, 
and a leading city in the State perpetuating in its name 
the memory of another member. Mr. Lowell was gradu- 
ated from Harvard College in 1838, when he studied 
law two years, and was admitted to the bar, but did 
not practice. Inheriting a competence, he was at 
liberty to follow the literary pursuits for which he 
was inclined, and in 1841 published his first voluine of 
poems. He thereafter became a regular contributor 
to several periodicals, and frequently published poems 
whose wit and pathos, united with a singularly en- 
gaging style, attracted a constantly widening circle of 
readers, but it was not until 1846-48 that he began to 
attain a national reputation. 

During these years was published the first series of 
the ** Biglow Papers,” a collection of political satires in 
Yankee dialect, directed mainly against slavery and 
the Mexican war. A second series appeared at the time 
of our civil war, and their effect in arousing and sus- 
taining public sentiment in opposition to the cause of 
the South was Very great. Although put in homely 
phrase, and giving expression in rugged earnestness to 
emotions and experiences ostensibly of the most sim- 
ple-minded of people, it was at once felt that they were 
the work of a scholar and poet of a high order, and the 
‘“Biglow Papers” immediately attained a reputation 
in England almost as great as they achieved here. Of 
the other literary work of Mr. Lowell, dear as many 
of his poems are to scores of thousands wherever the 
English language is spoken, these columns are hardly 
the place for even a brief mention, although the sweet- 
ness and beauty of his verse, with the lofty ideals of 
pure character and high endeavor, and the hatred of 
selfishness and all forms of deceit, by which it is pre- 
eminently distinguished, have earned for his produc- 
tions a high place in the classics of the language. 

Of his diplomatic career of three years as minister to 
Spain and eight yearsas minister to England, it is only 
necessary to add that he filled both offices with entire 
credit to the country, and greatly advanced the repu- 
tation of America and American scholarship among 


foreign people. 


THREE and two-tenths grains make one carat; 150 
carats in one ounce of Troy weight ; 1,800 carats in one 
Troy pound of 5,760 grains. 
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How Pack Drugs and Chemicals for Export. 


The following suggestions will be found of practical 


to 


value: 

1. Salts should be put in stoppered glass bottles or 
packed in casks, if sent in large quantities. Casks 
used for hygroscopic salts should be lined with oil 
cloth or parchment paper. Salts should never be 
packed in tin boxes or ia paper only. 

2. The glass stoppers of all bottles containing either 
liquids or dry substances should be greased with a 
little vaseline in order to avoid any difficulty in re- 
moving them. 

8. Parts of plants, such as leaves, roots, etc., should 
be packed in sacks, and these again in cases; very 
delicate drugs in tin boxes. Vegetable powders should 
be packed in hermetically closed glass bottles or tin 
boxes. Drugs which oeeupy much space should be 
pressed as much as possible before being packed, es- 
pecially if the shipping freight is calculated according 
to the balk of the goods 

4. Boxes and cases should be lined with zine, or 
where this is too expensive a strong and good oil cloth 
will usually be sufficient. 

5. Although the utmost care is necessary in packing, 
yet packing materials such as hay, straw, ete., should 
be used as sparingly as possible, as duty has usually to 
be paid for the weight of these as well as for the goods 
themeel ves. 

6. Cases should be secured by iron bands, and it is 
always desirable that the weight and volume of cases 
should be as swall as possible. 

7. Acids, caustic or inflammable substances must be 
packed according to the regulations of the different 
railways by which they are tranamitted prior to ship- 
ment. Asa rule stone bottles are best for acids and 
ammonia, and glass or tin vessels for volatile sub- 
stances. All these should be closed by corks saturated 
with paraffine, and then wrapped in sail cloth, which, 
with the string securing it, should also be soaked in 
paraffine. 

8. Acetic acid may be safely conveyed from place to 
place in carboys of 5 to 10 gallons capacity. 

9. Liquor ammonia should never be put into iron 
vessels. 

10. Vessels containing volatile substances should 
never be quite filled. 

ll. As acids and caustic and inflammable substances 
are conveyed on the decks of sailing vessels only, the 
cases tontaining them should be well closed, and the 
address, mark, number, etc., be such as will resist sea 
water. 

12. Liquids should not be packed in the same case 
with dry substances. 

13. Valuable or expensive chemicals, such as ethereal 
oils and essences, should be packed in strong tin ves- 
sels and closed with corks saturated with paraffine as 
before described. 

14. The weights and measures of the country to 
which the goods are sent should always be used, to 
avoid lose and inconvenience. 

15. Besides observing these rules for packing, con- 
signers of goods should be thoroughly acquainted with 
the enustome tariffs and regulations of the countries to 
which they are sending, as pecuniary loss and incon- 
venience way occur from ignorance of them. For in- 
stance, if a case contains various substances, the duties 
on which are different,-it is usual in some tariffs to cal- 
enlate the duty of the whole of the contents of the case 
or at least of the packing materials at the highest rate 
The importance of packing together goods upon which 
the custome tariffs are similar is self-evident from 
this. 

16. In cases of urgency small quantities of any sub- 
stance suitable for such transmission, ¢. g.. quinine, 
anutipyrine, salicylic acid, ete., may be sent as patterus 
without value, and thus avoid the delay caused by the 
customs office.—C. Yonheim, Chem. Zeit. 

i 
Redevelopment of Thin Negatives, 

Mr. ©. F. Cooke, of Wilkesbarre, Pa., in an article 
received too late for insertion in the ** International 
Annual,” gives a formula for redevelopment of thin 
negatives, which he has used with great success, as 


follows: 
Srock Souvutiow No. 1, 


BN) WHERIIGED 0c covscncdscesocs teeccecesesseses 8 grains 
Water........ 10 ounces, 
No. 2. 
lodide potass.... o0ee ° «+++ 5D grains. 
Water coceveccecvecss 00cs ccgenececeoassooesoneces 6 ounces, 
No. 3. 
ee GEIGER... .. « a0: coseccosecsucceedecs .. ® grains. 
Weoscesscccess 0000660066 . 6 ounces, 
No. 4 


Hyposnlphite of soda, satarated solution, atew drops at a time, 
ull red precipitate is just redissolved. 





First dissolve the mereury, and then add Nos. 2, 3 and 


4 inorder. For redevelopment take of stock solution | 


one ounce, and of water one ounce, and after thorough 
washing, proceed as in ordinary developing.—Budletin. 


A BOAT PROPELLING AND STEERING DEVICE, 

By means of the attachments shown in the illustra- 
tion a boat may be driven forward or backward, and 
readily steered, by foot power, or by the operating of 
acrank by hand. Affixed to each side of the stern, 
near the rear seat, is a keeper plate in which slides a 
longitudinally and horizontally slotted bar, extending 
out beyond the stern, each slide bar having a depend- 
ing end, in which is pivoted a paddla »The paddles are 
secured to the slide bars by straps, which project above 
the pivotal point, and are adapted, as shown in the 
small sectional view, to engage the depending end 
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REHM & MARX'S PADDLE DEVICE FOR BOATS. 


of a plate held to slide on the slide bar, by which 
the paddies are adjusted to move the boat for- 
ward or backward. When the plates are adjusted 
as shown in the large view, their depending ends 
are in the rear of the stops of the paddles, which 
will thas be held in a vertical position to push 
the boat ahead as they are moved backward, the pad- 
dies turning up edgewise as they are drawn forward, 
but when the depending ends of the plates are in front 
of the paddle stops, as shown in the sectional view, 
the paddle will operate to force the boat backward. 
Each adjusting plate has, near its forward end, lugs, in 
which a lever is pivoted within convenient reach, and 
by means of which the plate may be readily moved 
forward or backward upon the slide bar, and secured 
in place to hold the paddies in proper position for the 
forward or backward movewent of the boat, or to pre- 
vent one of them from being operated at all, the latter 
feature affording great facility in steering the boat. 
The front ends of the slide bars are pivotally con- 
nected by pitmen with the cranks of shafts on oppo 
site sides of the boat, the shafts being turned by 
pedals, which also turn a central shaft carrying a 
balance wheel, or the cranks may be arranged for ope- 
ration by hand. Toinsure the easy working of the 
slide bars, rollers are arranged in the slots of the bars, 
by which the friction is reduced to a minimum.' 

Farther information relative to this invention may 
be obtained of the patentees, Messrs. John Rehm and 
Ferdinand A. C. Marx, Westchester Avenue and Bronx 
River, New York City. 

aracuenquidsininniniieniiittiiiaa dll adibamaeaiamnnimiaia 
A COMBINED PLUMB AND LEVEL. 

In this improved device, as shown in the illustration, 

the left hand figure represents a face view, with a 














Wiens 
GARNER & CONNAUGHTON’S PLUMB AND LEVEL. 


raised extension, the middle figure being a central 
sectional view, while at the right is shown a modified 
construction. The sides of the stock form straight 
edges, and at its lower end is a mortise in which plays 
ap inclosed plumb bob over a glass plate provided with 
graduations, visible through an opening. The bob is 
also visible through side glasses, through which like- 
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wise may be seen a removably secured spirit level set 
transversely in the stock, the cord by which the bob is 
suspended being seen'across the level. A short/steady- 
ing rod projects into an opening in the upper part of 
the bob, to prevent its rotation and permit a limited 
swinging motion, and the bob cord extends up through 
a central recess or channel in the stock, a tabular ex- 
tension being also supported to slide in the stock, 
through which the cord may be passed, to be secured 
to its cap, around which the cord may be wound when 
the tube is lowered into the stock. There are guide 
lines on the stock and on the extension, whereby the 
latter may be set accurately, and the extension has an 
arm or cross bar whose ends are in line with the 
straight edges of the stock, adapting the device for 
use on a longer surface than when the extension tube 
is down in the stock. At one edge of the stock isa 
spirit level, and in its opposite edge is a swinging grav- 
ity level, the weighted pointer of which is seated in a 
mortise having glass top and side plates, the latter 
marked with graduations. In the modified constrac- 
tion shown in the figure at the right, the recess for the 
bob cord is mortised in the face of the stock and 
covered by a glass plate, the suspension device being a 
pivoted bar having at its upper end a pointer regis- 
tering along a graduated scale. 

For further information relative to this invention, 
address the patentees, William J. Garner and Thomas 
Connaughton, Latourell Falls, Oregon. 

ee 
Production of Copper in the United States. 

Census Bulletin, No. 96, relating to copper produc- 
tion in the United States, has been prepared by Mr. 
Charles Kirchhoff, special agent, under the supervision 
of Dr. David T. Day, special agent in charge of the 
Division of Mines and Mining, of the Census Office. 
The report shows the United States to be the largest 
producer of copper in the world, its product for the 
year 1889 being 226,055,962 pounds, or 113,028 short tons. 
The total expenditures involved in this production 
were $12,062,180, of which there was paid in wages, 
$6,096,025 ; in salaries, $120,896; to contractors, $334,- 
443; for materials and supplies, $4,067,970; and for 
taxes, rent, ete., $1,442,846, the total capital invested 
being $62,623,228, and the total employes, exciusive of 
office force, 8,721. 

The copper product of the United States was as fol- 
lows, in pounds, in the calendar year 1889 : 





Pounds, 

APIMOED...0. cccvccees cccscccccece ceccsesescescoes 31,586, 185 
Wao 00s codec ds estes! Sobdceecedsscestibecs 87,455,675 
MEORABRB.. .. .cccccccccsccccccccoeessocecoocsecesce 98,222,444 
WOW MRGRISO. . .ccccecccccccs cvecccvecececcsccese: 3,686,137 
GI Bncce< © cceccceceuss gubecseccsatnescecese 1,170,058 
BEND occ 0000 006000se 166000ds cocssoveccoceoce vee 156,490 
ea oc cccncttne «dns cddnseddacnssoces oscsetangs 26,420 
aeccccconcecececseces+se 0000: cvenecesce: eevee 65,467 
Gans cocectcccecncncseene, cocgsecsess ene 151,505 
WHEE n.u.0 cenccsuccaseqeanesencecedsovececcague 100,000 
FRR. 6nc viccccssqces cdcccdbeccnescctecveceeces 72,000 
Gowthesn GMA. cccscsa vo cotsnsosccdeseeses 18,144 
Lead smelters and refiners..............-.-00. 00+. 3,345,442 
DatRhccccccccccs oc coseccocecsccesecess 226,055,962 


During the last ten years, Arizona and Montana have 
made wonderful progress in the mining and production 
of copper, and to-day Montana, as will be seen from 
the above statement, leads all other States in this pro- 
duction, its product exceeding that of Michigan (which 
has heretofore been the leading producer) by 10,766,769 
pounds, 
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American Screws in England, 

Another industry, of an important character, is 
about to be introduced into Leeds. For some time 
past, says Iron, the American Screw Company, of 
Providence, R. I., has had in contemplation the estab- 
lishment of a screw factory in this country, and circum- 
stances being now favorable for the enterprise, Leeds 
has been selected as the industrial center offering the 
most advantageous conditions. An eligible site has 
been obtained in Leeds, viz., that of the Old Perse- 
verance Iron Works, in Kirkstall Road. It is proposed 
to cover the frontage to Kirkstall Road to the extent 
of 100 feet, and to carry the building back for 344 feet, 
with a width (over the greater part of the latter) of 80 
feet. When the time for extension arrives a duplicate 
of this building will be erected ; and when this has 
been done, the two buildings running backward from 
the road will be separated by a yard 40 feet in width. 
The screws manufactured will be exclusively of the 
kind used by joiners and carpenters, and they will be 
of the English pattern. The machinery for the factory 
will come from America, and be adapted to the require- 
ments of the trade in this country. The screws are 
packed infpaper boxes, and these, together with the 
necessary labels and trade marks, will at the outset be 
procured from English firms; but the company intend 
eventually to make the boxes on their own premises, 
and will, in all prebability, print the labels and trade 
marks there likewise. The finished wire used in the 
manufacture of the screws will also at the start be ob- 
tained elsewhere ; but the scheme of the company in- 
cludes the construction of wire mills and annealing 


furnaces alongside the screw factory. 
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Nature’s Fireworks at Sea, 

The steamship Pathan arrived here recently from 
Japanese ports with the first cargo (938 tons) of sum- 
mer tea. Capt. Roy reports having witnessed several 
remarkable meteoric showers on the Atlantic. The 
shooting stars were of unusual size and brilliancy. 
Nearly all of them looked as large as Jupiter appears 
to be, and at least a dozen left in the sky bright 
flashes that lasted from ten to twelve seconds. Sowe 
few were so luminous that they lit up the ship like 
electric lights. The rain of stars seemed to come 
from the vicinity of the Great Bear. Its course ap- 
peared to be from north to south and south-east. 

On Aug. 1, just after leaving Gibraltar, the Pathan 
ran into an electric storm, preceded by heavy squalls. 
The tip of every yard arm and mast was adorned 
with globes of electric fire. They jumped from point 
to point, ran up and down the rigging, slid along the 
stays, ascended and descended the halliards, playing 
such a game of tagas Capt. Roy had never before 
seen in his long experience in southern seas. 

THE BREEDING HABITS OF THE SKATE. 
BY WM. P, SEAL. 

An interesting observation has recently been made 
in the aquaria of the United States Fish Commission, 
at Washington, on the common or “ barndoor” skate 
(Raia laevis), which, though not complete, shows a 
very long period of gestation and incubation. 

On November 1 last a single skate of this species was 
received among a lot of fish brought from the Wood's 
Holl station by the commission’s steamer Fish Hawk, 
on her return to Washington. The skates do not usu- 
ally live well in aquaria (in small tanks at least), but 
this one being not very large—about fifteen inches 
from tip to tip—appeared to be well satisfied with the 
conditions, and ate with avidity, catching small fish, 
or taking them from the hand of the attendant. On 
January 16 it laid an egg, and within a few days laid 
six more. It was thought at the time that as there 
was no male present, and it had been in the aquarium 
two months and a half, there was small probability of 
the eggs being fertilized. It was with considerable as- 
tonishment, therefore, that on May 12 the attendant, 
Robert Tunbers, a very observing man, found that 
they were undergoing development, and that by hold- 
ing them upto the light the young skates could be 
plainly seen moving‘about. The accompanying sketch 
by Mr. H. E. Baldwin, a draughtsman of the commis- 
sion, gives a very satisfactory view of the young skate 
at this period. 

To make the drawing it was necessary to open an 
egg, and this was done by cutting it open on three 
sides, leaving one side to act as a hinge. The shell 
was filled with athin but somewhat viscid fluid, in which 
the little skate moved freely about while the drawing 
was being made. When the picture was finished the 
egg was closed up and replaced in the aquarium. More 
than two weeks after this the little fish thus rudely 
disturbed, in the interests of science, was found to be 
still alive and apparently not at all the worse for it. 
It seems impossible that the salt water should not 
have found its way into the egg through the open- 
ing, and yet, on the other hand, the pressure may 
have sealed it up very tightly. At this point the egg 
disappeared, and a very interesting observation was 
brought to a close. 

The hatching of the remaining eggs was awaited 
with the greatest interest. Another wisfortune await- 
ed, however, for before the absence of any of them was 
noticed they had all mysteriously disappeared like the 
first one. 

This was a very great disappointment, of course, and 
a solution of the mystery was sought, but no trace of 
them was ever found. It was surmised, however, that 
as they had been transferred to an aquarium which 
had no cover over it, they were pulled out by the 
rats infesting the place and 
carried off into their holes to 
be eaten. As the eggs, owing 
to the air forced into the wa- 
ter, sometimes became so cov- 
ered with the globules as to 
become buoyant and float to 
the surface, this seems to be 
a reasonable conclusion, espe- 
cially as the rats are known 
to capture fish, snails, etc., 
from the tanks when oppor- 
tunity offers. 

On the 16th of Jane, when 
the eggs were last noticed by the writer, the hatching 
was apparently still some time off. It is possible that 
the period covered from the laying of the eggs to their 
disappearance may not represent a normal develop- 
ment, but there may have been a retardation from 
some cause. It appears that but little is known of 
the habits of the skates. 

Vinal Edwards, an observing collector of the United 
States Fish Commission at Wood’s Holl, Mass., has 
found skates’ eggs in great numbers on sand bars, at 
low tide, all standing upright, with one end buried in 
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with the empty shells, which are quite common among 
the sea weeds and drift. 
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IMPROVEMENTS IN ELEVATORS, 

The accompanying illustration represents various. 
novel features of construction relative to elevator doors 
and means for operating them, a brake and safety de- 
vices, and other attachments, applicable to both freight 
and passenger elevators, and forming the subject of 
several patents in the United States and foreign coun- 
tries, Mr. William N. Anderson, of San Rafael, Cal., 











ANDERSON’S IMPROVED ELEVATOR. 


being the inventor. The doors of the shaft openings are 
automatically opened and closed, so that there will be 
no draught in the well shaft, by the movement of the 
elevator car, which is raised by a cable attached to the 
top of the car frame and connected with a winding 
drum in the usual way. The car floor and top carries 
mechanism for operating the doors, which have on 
their under sides transverse strips aligning with the 
side posts, to form when the doors are open a continu- 
ous guide for the car. A cord affixed to the inner edge 
of each door extends over a suitable pulley, and carries 
at its outer end a weizht or counterbalance, that the 
doors may be easily operated. Each door also has at 
one end a depending segmental rack meshing with one 
of two pinions depending in hangers from a floor joist 
across each entrance to the elevator well, the other 
pinion engaging voothed racks fixed to the top of the 
elevator car frame. The floor joist also has vertical 
slots in its inner side aligning with the racks on the 
top of the car frame, and with racks attached to the 
bottom of the frame, and engaging one of the sets 
of pinions, these slots being normally held closed by a 
spring-pressed plate, to prevent any draught through 
such opening, one of the doors also having an overlap- 
ping flange, that the elevator shaft may be at all times 








the sand. Those who visit the sea shores are familiar 


closed tightly, to prevent any upward draught of air. 





EGG OF THE SKATE (RAIA LAEVIS) SHOWING EMBRYO. 


As the car ascends, the racks fixed to the tup of its 
frame engage one of the pinions in hangers from the 
floor joist above, this pinion meshing with the other, 
and that with the segmental rack to raise the doors, 
which are closed, as the car continues upward, by the 
racks attached to the bottom of the frame engaging 
the pinions and actuating the segmental rack. The 
operation is reversed as the car descends, the doors 
being left closed in each case. 

In the improved brake, which is designed to auto- 
matically stop the car when it exceeds a normal rate 
of speed, while being at all times under the full control 











115 











of the operator, the brake shoes are arranged to engage 
the sides of the posts or guide ways of the elevator 
shaft. Each of the shoes consists of a block of rubber 
or other suitable elastic material, inclosed except on 
its face by a metallic casing, while the back of the casing 
is acted upon by eccentrics on a shaft on the under 
side of the carriage, a gear wheel on this shaft meshing 
with a segmental gear wheel on a weighted lever nor- 
mally held by a catch in an inoperative position. A 
governor on the elevator carriage has a belt connection 
with a spring-pressed friction wheel traveling on one 
of the guide posts of the shaft, and the stem of the 
governor presses upon a pivoted lever connected with 
the catch holding the weighted lever adapted to ope- 
rate the brake shoe, any too rapid descent of the 
elevator car causing the governor to release the catch 
and thus apply the brakes. A cord from the brake- 
operating lever also extends to the inside of the car, 
whereby the brakes may be readily operated by the 
occupant. 
Among the other improvements provided for are the 
use of corrugated metal doors, the corrugations of one 
plate intersecting those of the other, the doors when 
open resting in recesses cf the side posts, on one of 
which is a vertical rod having at its upper end a 
pivoted catch to engage and hold open the door, the 
eatch being normally pressed by a spring on the rod, 
and the spring being secured toa latch projecting in 
the path of a block pressed outward from the cage by 
a spring. The doors are thus aliowed to drop, in 
accordance with a different construction, in which 
pinions connected with the segmental! gear are engaged 
by sliding racks secured to sliding bars moving ver- 
tically in a raceway secured to one of the side posts 
of the elevator well. The racks move simultaneously 
in opposite directions, serving either to open or close 
the doors according to the direction in which the cage 
is moving, and each rack-carrying bar having on its 
back side a projecting block with pins adapted to 
engage cam-shaped hooks pivoted in the raceway. 
The hooks are reversed for opposite bars, and are 
adapted to engage latches on the elevator cage, the 
latch being pivoted to the free end of bent arms and 
normally pressed forward by a spring. The latch 
carries on one side a roller adapted to engage rounded 
steps on the raceway, the pressure releasing the latches 
from the blocks so that the cage may move on without 
straining the mechanism, the steps being located on 
the raceway at a point opposite the blocks when the 
doors are in either a wide open or closed position. A 
gear wheel connected with one of the door racks has a 
loosely mounted drum within which is a ratchet wheel 
engaged by a spring-pressed pawl, the drum being 
encircled by a strap so that pressure can be brought on 
it to prevent the doors from slamming. A modified 
form of gearing is provided for use in cases where the 
elevator well is located against the wall of a building, 
the mechanism in each case being designed to work 
with a minimum of friction, while always keeping the 
elevator shaft closed against draughts. 
0 
Log Hauling Devices, 

The inclined and horizontal log haul in operation:at 
the Hudson River Pulp and Paper Company’s wills, at 
Palmer's Falls, N. Y., consists of an endless detached 
chain, running in a recess at the bottom of a trough, 
having special links with log teeth every five feet and 
passing over sprocket wheels whose centers are 200 
feet apart. The head wheel is 25 feet above the foot 
wheel. The water end of the chain swings, and can 
be raised or lowered by means of a smail winch to 
suit the depth of the water. The logs are floated to 
the haul-up, and as they come around the foot wheel 
are caught on the teeth of the chain and carried up 
the incline at the rate of 125 feet a minute. On arriv- 
ing at the top they are discharged into a horizontal 
log haul, having head and foot wheels nearly 600 feet 
apart, the whole being simi- 
larly constructed to the in- 
clined haul. The return chain 
is supported by toothed idlers 
A deflecting piece is placed 
across the horizontal convey- 
or, by which the logs elevated 
by the chain are thrown out 
of the trough and rolled over 
the side upon long skids. 

The outfit has dispensed 
with the use of eight or ten 
double teams and as many 
men, and takes out logs as 
fast as they come down, preventing the accumulation 
that resulted under former methods. Some of the 
logs measure 30 inches in diameter and from 40 to W® 
feet in length. The average is about three to the 
hundred feet. The power required is small, a 25 horse 
power engine being ample for the work at the pulp 
mill. 














To polish deer horns, scrub them with a brush and 
sand to take off the dirt and loose fiber, then polish 
with rouge and rotten stone and a cloth, and varnish 
with copal varnish. 
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TESTS OF MAGAZINE SMALL ARMS. 

Daring the past three weeks a board of army officers, 
composed of Lieutenant-Colonel Robert H. Hall, 6th 
Infantry, president; Major George W. McKee, Ord- 
nance Department; Major Henry B. Freeman, 16th 
Infantry; Captain Stanhope E. Blant, Ordnance De- 
partment, recorder; and Captain George 8S. Anderson, 
6th Cavalry, have been in daily session at Governor's 
Island, in this harbor, testing a number of magazine 


wuna. 

The Board was constituted last winter, and is re- 
quired to recommend to the War Department of the 
army a suitable breech action and magazine system for 
rifles and carbines. Before ordering the Board, the de- 
partment had decided upon the caliber of the proposed 
rifle, fixing it at 0°30 inch, instead of 0°45 inch, the old 
standard. It had also settled apon the length of bar- 
rel, the twist of the rifling, the number and form of 
the grooves, and the dimensions of the chamber, cor- 
responding, of course, to the cartridge which had been 
adopted, leaving for the'determination of the board only 
the selection of the best magazine and breech system 
adapted to the selected barrel and cartridge. This cart- 


ridge, which is illustrated in the accompanying engrav- 
ing, has a bottle-necked shel!, and, when loaded, is 3:09 
inches long. The bullet is 0309 inch in greatest dia- 


meter, about the samwe as an ordinary lead pencil, 
and has three grooves or cannulures for the lubricant ; 
this method of carrying the lubricant, usual in the 0°45 
or larger calibers, was abandoned by all foreign ser- 
vices in their new small caliber guns, but has been re- 


tained in our experimental army cartridge, and with 


the guns are made, as accuracy is mainly influenced by 
the barrel and the cartridge, elements already de- 
cided upon, and not within the province of the Board 
for discussion or experiment. 

Guns are brought before the Board by the inventor 
or his representative and their action exhibited by 
him, after a safety test of ten rounds fired by the ex- 
hibitor, The gun is then tarned over to the Board, and 
they only conduct the further trials. The first of the 
regular tests is that for rapidity with accuracy, exem- 
plified by our sketch made of the work as it was in 
progress. The range is but 100 feet, the condition of 
accuracy being only so far introduced as to require the 
operator to bring the piece to the shoulder after load- 
ing. The test is in three parts, first using 20 cartridges; 








THE NEW AMERICAN CARTRIDGE (ACTUAL SIZE). 


the magazine having been filled with the cartridges it 
will hold, the balance of the 20 are fired from the gun 
as a single loader, taen the magazine brought into ac- 
tion and its cartridges fired ; both the time and the 


:| number of hits are entered on the record. The second 


part of the test is the rapidity of fire for two minutes 
as a single loader; the third part, the rapidity of fire, 
that is the number of shots for two minutes asa maga- 
zine arm only. 





very successful results 

The new bullet is a compound one, hardened lead 
incased in a jacket of copper. The substitution of this 
for the old lead bullet is rendered necessary by the 
vastly increased velocity now given to the ball and the 
rapid twist, one turn in nine and one-half inches of the 
rifling. A lead bullet would be driven through the 
bore, stripping without taking the grooves ; the jack- 
eted bullet takes them steadily. Foreign countries 
have selected for jackets not only copper, but nickel, 
German silver, and soft steel, Which will be finally 
adopted in this countryfeannot now be answered. The 
copper jackets fulfill all the requirements desired 
for {these present tests, bat may not, ultimately, 


be deemed best for war. The bullet weighs 230 
grains. The charge is 36 grains of smokeless pow- 
der, which gives nearly 2,000 feet muzzle velocity, 


The second test is for rapidity at will; it is similar 
to the preceding, except that the piece is fired from 
the hip without aim at astop butt at short range. 
These rapidity tests are, of course, somewhat influenced 
by the dexterity of the individual manipulating the 
piece. For this purpose the Board makes use of the 
often tried services of Mr. R. T. Hare, of the National 
Armory, Springfield, and of its recorder, also stationed 
at the armory, and who is well known throughout the 
army and militia as the author of the manual on rifle 
practice governing in the army and in the National 
Guard of many States as well. Men more expert than 
these two in the handling and use of small arms it 
would be difficult to find. 

Following the rapidity tests come those for endur- 
ance—500 rounds without cleaning as a magazine gun 
and 100 as a single loader, keeping the magazine loaded 





a flat trajectory, vastly increased dangerous space, or 
interval covered completely by the bullet in 
its path through the air, and an extreme 
range of about 4,000 yards. 

The object of the use of smokeless powder 
has been frequently misunderstood. The 
absence of smoke, the characteristic appeal- 
ing most forcibly to the observer, has been 
popularly supposed to be the end for which 
military men were striving, while in fact it 
is only a consequence, not at first contem- 
plated, resulting from their efforts in other 
directions. Briefly, these may be summa- 
rized as primarily a desire to give the soldier 
a lighter cartridge. Hence first came a re- 
duction from the 11 mm. (0-433 inch) so 
general abroad to 8 mm. (0315 inch) or even 
to 0°285 inch for the caliber, thereby giving 
the soldier 175 rounds of ammunition with 
po greater burden than 100 rounds of the 
0°45 caliber service Springfield. 

When gunpowder was used in these small 
bores, it was discovered that the fouling 
soon became excessive, impairing the accu 
racy of fire toan impermissible extent. The 
nitrate powders were then resorted to, where 
the products of combustion are entirely or 
mainly gaseous, the solid or unconsumed 
residue being very email. These overcame 
the objectionable fouling, gave a much su- 
perior velocity, and are almost without 
smoke, only a slight poff being noticeable, 
and that dissipates almost immediately. 
They give, however, a formidable chamber 
pressure which requires an increased 
strength, not only in the barrel, but in the 
vreech action of any gun using them 

The smokeless powder used by the Maga- 
zine Gun Board comes from Wetteren, Bel- 
gium, and the eartridges are loaded at 
Frankford Arsenal, Philadelphia ; the pow- 
der is sufficiently near the desired standard 
to suffice for the tests of the Board, but its 
use now cannot be considered as a definite adoption 
into our service 

The Board first met last December and adopted the 
rules to govern their tests, nnder which they have 
since operated. These tests are applied in the en- 
deavor to discover the relative performance of the 
breech action and magazine system of various guns, 
ander such conditions as might arise in service in the 
vastly diversified circumstances throughoat our great 
extent of country, and uoder both slow, rapid, and 
algo prolonged firing. No trials of the accuracy of 
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THE GERMAN MAGAZINE RIFLE-MODEL OF 1888, 


the effect upon the cartridges thus held in reserve. In 
the endurance test, to relieve the manipulator of the 
gun, it is fired from a fixed rest in which it is securely 
held, but the breech action is operated by the firer and 
the comparative ease of movement noted. Every fifty 
shots the piece is removed from the rest and the barrel 
cooled by ranning a stream of water throngh the bore, 
care being exercised not to get any water upon the 
bolt or into the magazine. 

Then comes the dust test. This is intended to sub- 
ject the piece to the same dusting it would receive if 
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carried by the soldier in a march across the alkali 
deserts of Arizona or Utah or the sage brush prairies 
of Montana or Wyoming. Members of the Board told 
our correspondent they had frequently been compelled 
to tramp for hours through such clouds of dust that 
the heads of the leaders of a six-mule team could be 
but vaguely seen from the wagons, and that the dust 
was so fine and penetrating that the soldiers’ guns and 
every garment soon became coated with it. The arti- 
ficial production of a similar experience for an arm 
that might be adopted for military service in our 
country is manifestly a very pertinent trial, and one 
necessary for the formation of a trustworthy judgment 
of thearm. This is accomplished by placing the rifle 
on a shelf of the closed box shown in our engraving, so 
that the breech mechanism, which is closed, shall be 
opposite the mouth of the bellows; fine sand is then 
permitted to fall slowly across the blast of air, which 
thereby, in two minutes, the time of the test, drives 
the sand into any open joints, or into the depth o1 tne 
mechanism if it is much exposed. 

The gun is then removed and wiped carefully with 
the bare hand only, also blown into and cleaned just 
as a soldier, who suddenly goes into action, would do 
with a gun he had carried on a dusty march. The 
piece is then fired 20 shots. This test is then repeated, 
the magazine being charged before exposing the gun 
to the dust ; the cartridges and the gun are then wiped 
as before and the gun again fired 20 rounds. The 
dust test, while certainiy a fair one, is a severe 
trial to many guns. Any little pockets hold the dust 
and prevent smooth action of the wechanism, even in 
some cases that have come before the Board so com- 
pletely clogging the action as to temporarily disable 
the gun and make necessary its entire dismounting at 
leisure. 

The next test is that for defective cartridges. This 
is devised to exhibit the effect on the breech and 
magazine system of the blowing off of a cartridge 
head, an accident which, while not frequent, is by no 
means unknown. Tue cartridge head is first given 
two cross cuts on the head to nearly the thickness of 
the metal and the cartridge so placed in the chamber 
that the cuts shall fall near or under the extractor. 
One engraving shows this test in prosecution, the gun 
being on the fixed rest and fired by a lanyard—a wise 
precaution, as the bolt is sometimes violently opened, 
or parts broken. A second defective cartridge is also 
fired which has been cut at intervals around the rim. 
The effect is very similar to that of the first. 

Rifles that pass successfully through these 
trials are subjected to the supplementary 
tests, the first a combination of the dust 
and defective cartridge trials and the sec- 
ond the rust test. The first page engraving 
shows the latter, the operator being in the 
act of placing the gun, which has first been 
carefully and thorougbly cleaned of all oil 
or fouling with a bath of sal-ammoniac. It 
is then removed, left for two days in a warm 
dry atmosphere, when the condition of the 
mechanism is examined and the gun fired 
twenty shots. This test is intended to pro- 
duce artificially the condition to which a 
gun might be brought that had been inad- 
vertently left outside the soldiers’ tent dur- 
ing an all-night rain. 

Other tests are also applied, especially to 
guns with tubular magazines, and to any 
other guns whenever the Board deems it 
necessary to aid in forming their judgment. 

Shortly after it was convened the Board 
instituted steps to procure from abroad sam- 
ples of the magazine guns which had recent- 
ly been adopted in foreign armies. These 
have been presented to our government, and 
the new weapons of England, Denmark, 
Germany, Austria, Belgium, and Portugal 
have already been thoroughly tested by the 
Board, while those of Switzerland, Japan, 
Russia, and Italy will soon be subjected to 
trial. France was unwilling to have her gun 
subjected to trial. 

As yet but few guns of our own invent- 
ors have been brought forward, though from 
the extensive correspondence of the Board, 
some are anticipated at an early day. The 
radical reduction of bore, the use of a long 
and slender cartridge and the increased 
strength of breech action necessitated by 
the ewployment of smokeless powder have 
all operated to so complicate the problem as 
to require more time than first imagined for its solution. 

The Board, acting under instructions of the War 
Department, have assured all inventors that they will 
be granted ample time and their work carefully exam- 
ined, even if its production is delayed. The Ordnance 
Department, too, sells inventors caliber 30 barrels for 
guns and smokeless powder caliber 30 cartridges for 
their preliminary trials, or if they prefer it caliber 30 
ballets and primed shells. A number have availed 
themselves of these opportanities, and presumably 
will, at a later date, bring forward guns for trial. 
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Of those foreign guns already tested by the Board, 
cuts are herewith shown of the Lee-Speed of England, 
the infantry rifle of Germany and the Mannlicher of 
Austria. The first of these, the Lee-Speed, is a modifi- 
eation of the Lee of this country. It was sent to our 
government with a supply of cartridges for its use. 
The caliber of the gun is 0303 inch; the bullet is of 
lead, nickel jacketed, and weighs 216 grains. It is thus 
of slightly greater diameter but of less length and 
weight than the new American bullet. The powder 
charge is intended to be Maxim's smokeless cordite, 
from which a velocity of 2,250 feet is anticipated. The 
drawing shows the magazine—which when full holds 
eight cartridgee—partly emptied and a cartridge ready 
to be pushed by the bolt into the chamber. The 
magazioe is of sheet metal and is of the semi-detach- 
able type, being secured to the lower band by a chain. 
It can only be charged with single cartridges, an opera- 
tion which requires some time, but holding the large 
number of eight, permits of a very rapid fire for that 
number of shots. In modifying the Lee the English in- 
troduced many little refinements which promised well 
on paper, butjwhich use in the(field in the soldier's hands 
has not justified. A second sample, returning, it is 
understood, more nearly to the simplicity of the Lee 
itself, is now being prepared by the English authori- 
ties. In this country the Lees themselves are, it is be- 
lieved, adapting two of their guns to the American 30 
caliber cartridge, and these guns will soon come before 
the Board, which is anxious to study and try them. 

The German infantry rifle, termed model of 1888, is 
of 0°311 ealiber and has a fixed magazine. The cart- 
ridges are carried by the soldier in light metal 
chargers, which are introduced bodily into the maga- 
zine and form an essential feature of its mechanism. 
Each holds five cartridges, and after they are fired 
falls to the ground through a cut in the magazine box, 
permitting the introduction of a second charger with 
its lot of five cartridges. Unlike the Lee, which can 
be used either as a single loader or magazine gun, or 
as the former with eight cartridges in the magazine 
in reserve, the German weapon, having no cut-off, is a 
magazine arm pure and simple, being only intended 
for that class of fire. Fortunately the magazine can 
be quickly recharged, yet the soldier cannot tell when 
he will be compelled to perform that operation, nor 
whether he has five cartridges or only one immediately 
on hand for rapid fire.* 

Both the Lee-Speed and the German weapons are 
bolt guns, the bolt having a forward and back motion, 
and also one of rotation by which it is locked in posi- 
tion, but the new Austrian arm, the Mannlicher, + pos- 
sesses the peculiarity of direct action only, a fall- 
ing block locking the gun when the bolt is pushed for- 
ward. This feature, which eliminates one motion of 
the loading, also permits fire for the contents of the 
magazine to be maintained directly from the shoulder 
without lowering the piece during the operation of 
loading. A very rapid fire for these cartridges there- 
fore results. 

The inventors of the Krag-Jorgensen gun, adopted 
by Denmark, are preparing an arm of 0°30 caliber ar- 
ranged for the American cartridge. As the results of 
the trial of the Denmark gun itself at Springfield last 
spring were quite encouraging, much is anticipated in 
this expected weapon. Several other guns are also in 
course of elaboration abroad, which will soon come 
before the Board. But the Board looks mainly to the 
well known ingenuity of American inventors, and 
Lopes before winter to be testing the product of their 
labors, and to discover thereby a weapon superior to 
those of all foreign armies. Both the Board and the 
Ordnance Department of the army express the great- 
est desire to aid as far as practicable native talent, and 
inventors can freely turn to the Board for suggestions 
or information concerning the pending work and the 
prospects for a successful termination of their joint 
labors. 

Trials of guns on hand were completed last week, 
and the Board has adjourned to meet at the Army 
Building in this city, on September 15, when tests will 
be resumed. In the interval, any correspondence 
should be addressed to the Recorder, at the National 
Armory, Springfield, Mass. 

A 
Superstition, 

Superstition, like prejudice, is impervious to logic, 
and no argument addressed to the reason has any ef- 
fect upon its power or prevalence. Why is thirteen an 
unlucky number? What possible connection has the 
assemblage of thirteen persons at dinner with the 
death of any one of them during the ensuing year? If 
fourteen dined together, there is certainly a greater 
chance that one of them would pass away within the 
twelvemonth than if one less sat at the table, and yet 
this is not the common estimate. There is not a house- 
keeper in this city who would seat thirteen at her table 
without a feeling of regret, and the great majority 


* This gun is fully described in the SCfENTIFIC AMERICAN SUPPLEMEXT, 
No. 783, January 3,°1891. 

+ This gun is described in Screntrric AMERICAN SUPPLEMENT, No. 798, 
April 18, 1891. The English, French and German rifles were illustrated 
in Screntiric Americax, November 22, 1890. 
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would not eotertain a company composed of that num- 
ber for any consideration whatever. 

We recall an instance where a family given to a 
liberal hospitality had a dining table which seated 
six on either side and one ateach end. Once every 
week a dinner was given to which twelve guests were 
invited, the host and hostess occupying the other seats. 
If one of the persons invited sent a regret a substitute 
was sought for and secured if possible. But failing in 
this, a young woman, a poor relative with pleasant 
manners, living in the family, took the vacant chair, 
and was supported in the house for no other purpose 
than to meet this possible need. There have been 
* Thirteen Clubs” organized to relieve the number of 
its reputation, but they have utterly failed of their 
object. We cannot find that those who thus braved 
the common superstition were cut short in their days 
on this account. But people cannot insure themselves 
against the fatal blow, even by a display of unusual 
courage, and the ranks of the thirteen were broken 
sooner or later by the assault which none can success- 
fully resist. 

There are scores of superstitions connected with the 
moon and its phases. The effect of the “ changes” on 
the weather is a matter of almost universal belief, 
although the most renowned of our scientists have 
agreed with Dr. Ick and the celebrated Dr. Lardner 
that ‘‘ there is not the slightest observable dependence 
between them.” There is probably not a person in the 
country who would not, if he had his choice, prefer 
to catch the first glimpse of the new satellite over his 
right shoulder, while large numbers are rendered quite 
miserable if they happen to see the narrow crescent on 
its first appearance over their sinister side. The prev 
alent impression that Friday isan unlucky day regu- 
lates in Many respects the business of the world. Those 
who are ready to assert that they have no feeling what- 
ever on the subject are very careful in solicitation of 
patronage for any new enterprise, or in choosing the 
date for an entertainment or a marriage, not to run 
counter to this popular fallacy. 

Some years ago an English shipowner, finding that 
none of his vessels could get off to sea on Friday, owing 
to the feeling among the sailors, determined to cure 
the madness if he could. He therefore laid the keel of 
a vessel omBriday, made every contract concerning the 
construction on Friday, and launched the craft on the 
unlucky day. He christened the ship with this name, 
and found an old sea captain called Friday whom he 
made master for her first voyage. She was loaded for 
an East India port, and after great difficulty in secur- 
ing a crew she sailed on a given Friday for her destina- 
tion. She was never spoken or heard from after the 
pilot left her. The presumption is that when she en- 
countered her first storm, the sailors, who are pro- 
verbially superstitious, became apprehensive and 
took to the boats, leaving the ill-fated craft to founder 
in midocean and to perish themselves in like manner. 
It is singular how one such incident will deepen a 
prejudice already existing and establish in the minds 
of many, who are otherwise sensible, a connection be- 
tween two events that can have no possible relation to 
each other. 

Two years ago, it is said, a woman afflicted with 
catarrh visited the Manhattan Eye and Ear Hospital, 
to be treated for her illness. Dr. Johnson, whoat that 
time had charge of Cabinet D, treated the case, and 
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seas,” and the slow mail a month or two later brought 

an account of such upheavals or disaster, the skill of 

the observer was firmly established. Sure enough, the 

volume stood the test in a most remarkable manner. 

Out of twenty-three actual “shakes” in some part of 

the world, twenty were predicted in the book at the 

corresponding date. Out of seventeen fierce storms, 

notable for the damage they had caused on land or sea, 

fifteen had been predicted. The old man closed his 

book with an air of triumph, and the veteran editor 
uttered his mild rebuke of our incredulity. 

We remembered the saying of an old scientist who 
ridiculed the faith in dreams, and was asked if none of 
his ever came true. He answered that in a long life he 
had waked with the remembrance of.over 30,000 dreams. 

Of these only five came true, and the conuection there- 

fore failed for want of evidence. It oceurred to us to 

test the book on its other side, and see how many pre- 

dictions had been made that had no counterpart in his- 

tory. So we seized the volume, and fortifying our- 

selves behind a desk, we turned its pages. Our sus- 

picions were fully verified. There was hardly a day in 

the whole year in which some atmospheric disturbance 
was not plainly predicted, so that a disaster could 

hardly come amiss to the plethoric volume. If twenty 
of the twenty-three actual earthquakes found a heraid- 
ing in the book, there were at least 300 heraldings that 
had no actual following. If fifteen of the seventeen 
storms were of previous record, there were ten times 
that number bespoken in the book that put in no ap- 
pearance. The credit of the prophet went down to 
zero under that exposure. It is the exceptional coinci- 
dences that give birth to the prevaient superstitions 
and keep them alive in the popular faith.—American 


Analyst. 
The Codfishing Banks of Bristo] Ray, Alaska, 

From the preliminary report of Lieutenant-Com- 
mander Z. L. Tanner, U.S.N., given in the Bulletin 
of the United States Fish Commission, we learn that 
the codfish banks of Bristol Bay extend from Unimak 
Pass, along the Bering Sea shores of the island of that 
name and the Alaska Peninsula, to Cape Chichagof, 
and thence to the Kulukak Ground and the vicinity of 
Cape Newenham. 

Slime Bank extends from Northwest Cape of Unimak 
to the vicinity of Amak Island, embracing depths from 
20 to 50 fathoms. It is about 85 miles in length, 17 in 
average width, and covers an area of 1,445 square 
miles. 

The bank received its name from the fishermen on 
account of the number of medusa or jelly fishes found 
on it. Codfish of fair size and geod quality were very 
plentiful over the whole bank, and scattering speci- 
mens of small halibut were taken. 

Baird Bank has been named by the writer in honor 
of the late Prof. Spencer F. Paird, the first U. 8S. 
Commissioner of Fisk and Fisheries, through whose 
untiring efforts the great scheme of deep sea fishery in- 
vestigation was inaugurated. This bank is the largest 
and most valuable of the fishing grounds yet discover- 
ed in Bering Sea. Commencing in the vicinity of Aimak 
Island, it stretches along the coast of the peninsula to 
Cape Chichagof, 230 miles, with an average width of 40 
miles, and thus covers an area of 9,200 square miles. 

Well equipped fishing vessels can anchor anywhere 
on Baird Bank and lay out such winds as they would 








two days afterward he suddenly died. The patient 
was relieved_by the treatment, but six months from 
the first date, on a return of the malady, she again 
sought the institution. Dr. Pond, then in charge, at- 
tended her, and in two days after he died of heart fail- 
ure, as the record states. A week or so ago she again ap- 
plied for treatment, and Dr. David Phillips prescribed 
for her. He dined the same day with a friend, went 
home not feeling very well, and was found dead in his 
bed the next day. Whereupon the story is published 
far and wide, and the poor woman is set down as ‘* The 
Fatal Patient,” whom it is dangerous for any physician 
to treat. Any yet no person of ordinary intelligence 
would see anything very remarkable in the coincidence 
described. 

The original ‘‘ weather prophet” (Mr. E. Merriam) 
used to print his “‘cycles” and “ heated terms” and 
** perturbations the sure sign of earthquakes” in this 
journal during the administration of Gerard Hallock, 
nearly fifty years ago, and the present editor-in-chief, 
too young then to be very patient with people of such 
vast pretensions, was disposed to make fan of the pre- 
dictions. One day, to establish the truth of his prog- 
nostications, the *‘ Brooklyn Sage,” as he was often 
called, produced a book in which he had recorded as 
in a diary his presages of the weather, including pre- 
dictions of storms, earthquakes, and epecial atmo- 
spheric disturbances. Mr. Hallock had kept in a 
drawer the clippings descriptive of all such phenomena, 
and he was challenged to produce them, and see if 
they had not been foretold and the account anticipated 
in this daily record. There were no telegraphs and 
ocean cables to give instant notice of such occurrences, 
and if the writer in Brooklyn put down under date of 


be likely to encounter during the summer months. 

We found codfish in great abundance and of good 
quality over the whole bank, bat the beet fishing 
ground is without doubt in depths between 25 and 40 
fathoms, and the Port Moller region is the most pro- 
lific. 

Codfish have their enemies in Bering Sea as well as 
in other parts of the world. Many wounded fish are 
seen, particularly in spring and fall, after the passage 
of the seals into and out of thesea. This phenomenon 
is observed more roticeabiy near the passes between 
the Aleutian Islands. Bering Sea also suffers, in com- 
mon with other prolific grounds that are not much 
fished upon, in that numbers of fish are left to die of 
old age or other natural causes, Ata certain age the 
fish become weak and more liable to be infested with 
parasites, all of which is soon apparent from the gene- 
ral condition of the victims. This is a trouble which 
decreases, however, as a bank becomes more generally 
fished. 

Scattering specimens of small halibut of fine quality 
were found on Baird Bank. Flounders of several 
species, some of them excellent fish, were also taken m 
the beam trawl wherever it was lowered in Bering Sea. 
— + 

Seasoning of Timber. 
Oak timber loses about one-fifth of its weight in 
seasoning, and about one-third its weight in becoming 
dry. Gradual drying and seasoning are considered the 
most favorable to the durability and strength of tim- 
ber. Kiln drying is particularly serviceable for boards 
and pieces of small dimensions, and unless performed 
slowly is apt to cause cracks and impair the strength 
of the wood. If timber of large dimensions be im- 
mersed in water for some weeks, it is improved, and is 





March 4, “perturbation—probable earthquake in 
South America,” or “signs of a hurricane in the China 


less liable to warp and crack in seasoning. 
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ALBERT BENJAMIN PRESCOTT. 

Thirty-seven years ago, the American Association for | 
the Advancement of Science held its eighth meeting in | 
Washington. During the last week in August, for a| 
second time in its history, this, the greatest of our | 
scientific societies, meets in the capital city of the| 
Union. Then its members were a thousand, and now 
they are more than double that number. As the years 
have come and gone, we have reported its peripatetic | 
gatherings in these columns, and have given brief | 
sketches of the distinguished wen who have presided | 


over its deliberations. An unwritten law of the AS8O- | 


ciation provides that the selection of its chief officer | 
shall pass from a representative of the physical sciences 
to one of the natural sciences and then back again. | 
In 1888, Powell, the geologist, succeeded Langley, the | 
astronomer, and later, Mendenhall, the physicist, gave 
place to Goodale, the botanist, who, at the present 
meeting, will yield the chair to Prescott, the chemist. 

Albert Benjamin Prescott was born in Hastings, 
N. ¥., on December 12, 1832, and is of the ninth gene- 
ration from John Prescott, of Standish, Lancashire, 
England. The latter served under Cromwell at home, 
and in 1640 eame to Boston. Afterward he settled in 
Lancaster, Mass., and was active in the war against 
King Philip. His grandson was Col. William Pres- 
cott, who commanded the American soldiers at Bunker 
Hill, and of whom it is said that in reply to a question 
of Gen. Gage as to who he was, the answer came: 


| macy of the University of Michigan,” but since then 





“That is Col. Preseott. He is an old soldier, and will 
fizht as long as a drop of blood remains in his 
veins.” Gen. Oliver Prescott, who saw much 
military service during the revolution, was a 
brother of his, and his grandson, William H. 
Prescott, is distinguished for his famous histo- 
rical works. 

The career of Professor Prescott shows him 
to be a worthy descendant of so renowned an 
ancestry. His early education was obtained by 
the aid of private tutors, from whose care he 
passed to the University of Michigan and there 
was graduated from its medical department in 
1864. The civil war was then in progress and 
he at once entered [the United States Volun- 
teer Service as assistant surgeon. He had 
charge successively of Foundry General Hos- 
pital in Louisville, Ky., and of General Hospi- 
tal No. 16, in Jeffersonville, Ind., and served 
meantime, during 1864 and 1865, as a member 
of the board of examination for appointment 
of surgeons in Louisville. 

In 1865, at the close of the war, he returned 
to Ann Arbor to accept the place of assistant 
professor of chemistry and lecturer on organic 
chemistry in the University of Michigan, and 
five years later was made professor of organic 
and applied chemistry and of pharmacy. 
Meanwhile in 1868 the School of Pharmacy was 
organized and charge of its instruction was at 
once given to Professor Prescott, and since 1876, 
when the school was made a distinet depart- 
ment of the University, he has held the office of 
Dean of its Faculty. Until about 1880 the 
greater portion of the special and practical 
pharmaceutical instruction, including the labo- 
ratory work, as well as the lectures, was given 
by him personally. During this period nearly 
140 contributions of original investigations, re- 
presenting work done by the stuients and 
graduates of this school, were published in 
various technical journals, All of these re- 
searches were made under the supervision of Professor 
Prescott. 

At present his personal teaching is confined to or- 
ganic chemistry. In this subject he begins a course 
of lectures to students in science in the first semester 
and a course to medical students in the second semes- 
ter. He also gives a course of lectures on organic 
analysis and one on organic synthesis during the 
second semester ; besides which he has charge of the 
original investigations in operation in the chemical 
laboratory, which is used by the students of all the de- 
partments of the university. Since 1876 he has been 
professor in charge of this laboratory, and since 1884 
with the special title of Director of the Chemical 
Laboratory. 

The researches conducted in the chemical laboratory 
under his direction have been published, with the title 
of “ Contributions from the Chemical Laboratory of 
the University of Michigan.” During 1875-78 they ap- 
peared in the American Chemist and Chemical News ; 
in 1880 in the Journal of the American Chemical Society 
and the American Chemical Journal; and in 1883 and 
1884 as separate publications in association with Pro- 
fessor Victor C. Vaughan. The latter are octavo 
pamphlets, averaging fifty pages each. 

While Professor Prescott is distinctly a chemist, still 
his investigations have naturally been in the direction 
of the application of his chosen service to that of phar- 
macy, and much of the work executed under his eye 
has been published in the American Journal of Phar- 
macy. During 1876-78 portions of this work appeared 
with the title of ‘‘ Contributions of the School of Phar- 
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they have been published with separate titles, 

He has been very active in the work connected with 
the revisions of the “ Pharmacopwia of the United 
States.” He served as a member of the revision of 
that work in 1880, when he was made chairwan of the 
sub-committee on descriptive chemistry, and furnished 
the assay methods for opium and cinchona, as well as 
the body of volumetric tests, which in that revision ap- 
peared for the first time. The general introduction of 
qualitative test limits, to fix the quantitative standards 
of medicinal purity of the chemicals of the Pharma- 
copeia, was first undertaken in this country by his 
sub-committee. 

In connection with the revision of the Pharmacopmia 
in 1890 he has also shown considerable activity, aud 
prepared an ‘“‘ Index of Contributions from the Michi- 
gan State Pharmaceutical Association, and the School 
of Pharmacy of the University of Michigan,” to aid the 
national committee. It covers the time between the 
years 1883 and 1890, and includes over ninety papers 
that represent work done under his supervision in the 
School of Pharmacy. Professor Prescott has been an 
active wember of the Michigan State Pharmaceutical 
Association since its organization in 1883, and in 1886 
contributed to its *‘ Proceedings” an ‘Outline of a 
Plan of Study for the Assistant in Pharmacy,” which 
has been extensively circulated in reprint form in re- 
sponse to a continuous demand for it. 





joined the American Chemical Society, and in 1886 was 
chosen president of that body. 

In the movement which was started several years 
ago, at the meeting of the Chemical Section of the 
Awerican Association, for the purpose of organizing a 
national chemical society, he has been very prominent, 
and his influence has been poteut in producing the con- 
servative feeling that has marked the meetings that 
have been held. 

In 1874 he was elected a member of the American 
Association for the Advancement of Science at its Hart- 
ford meeting, a year later he was advanced to the grade 
of fellow, and in 1887 he presided over the chemical sec- 
tion at the New York meeting. His retiring address on 
this occasion was entitled ‘* The Chemistry of Nitrogen 
as Disclosed in the Constitution of the Alkaloids,” 

In personal appearance, Professor Prescott is rather 
tall, and a man of pleasing presence. He moves his 
audiences with a sweet persuasive way that is irresisti 
ble. His expressions are apt and to the point, while 
his manner commands attention. He is never obtru- 
sive, but his advice is eagerly sought, and many of the 
graduates of the School of Pharmacy owe their suc- 
cess to his wise counsel. 

ee ee 
Another Navy Vessel under Contract, 

By the ist of August, 1893, the Philadelphia ship- 
building firm of William Cramp & Sons hes con- 
tracted to deliver to the government one of the most 





Among his more popular contributions to current 





ALBERT BENJAMIN PRESCOTT. 


scientific literature are papers on “‘ The Material Re- 
sources of Life ;” ‘** The Aromatic Group in the Chem- 
istry of Plants ;” *‘ The Chemistry of Coffee and Tea ; ” 
“The Chemistry of Fruit Ripening ;” “* Nostrums in 
their Relation to Public Health;” and ‘* Poisons and 
their Antidotes.” The foregoing are a few of the tit- 
les that have appeared in Popular Science Monthly, 
Pharmaceutical Journal and Transactions, ** Pro- 
ceedings of the Michigan State Board of Health,” and 
Wood’s * Household Practice of Medicine,” and he has 
also written for other more technical journals, such as 
the London Chemical News and the Engineering and 
Mining Journal. 

A contemporary of his has well said: * His writings 
inspire respect for their author, for they are always 
important, thorough, and conclusive in their scope.” 

His text books are well known, and include ** Quali- 
tative Chemical Analysis,’ with Silas H. Douglas (Ann 
Arbor, 1874; fourth edition with Otis C. Johnson, New 
York, 1888); *‘ Outlines of Proximate Organic Analysis” 
(New York, 1875); ** Chemical Examination of Alcoholic 
Liquors ” (1875); “ First Book in Qualitative Chemis- 
try” (1879); and ‘Organic Chemistry: A Manual of 
the Descriptive and Analytical Chemistry of Certain 
Carbon Compounds in Common Use ” (1887). 

The last named, which is his largest work, is un- 
doubtedly the most complete and valuable book on 
the subject that has as yet been written by an Ameri- 
can chemist. 

Besides his degree of M.D. taken in course, he has 
received that of Ph.D., and in 1876 he was elected a 
Fellow of the London Chemical Society. He early 


important of the ships thus far designed for our navy, 
at present known as cruiser No. 18. Proposals 
for the building of this vessel were invited by 
the navy department several weeks ago, and 
the bids received were, Union Works, San 
Franciscu, $2,793,000; William Cramp & Sons, 
$2,745,000; Bath (Me.) Shipbuilding Works, 
$2,690,000. The latter firm could not, however, 
complete the vessel in the contract time of two 
years, and William Cramp & Sons agreeing to 
reduce their bid by $55,000, were awarded the 
contract. 

The new vessel will be in almost all respects 
similar to cruiser No. 12,.n0w being built by 
the Philadelphia firm, and which Secretary 
Tracy has styled as being ‘absolutely without 
parallel among the war ships of the world,” 
She is to be primarily what has been desig- 
nated as a “commerce destroyer,” in contra- 
distinction to the heavy armored battle ship, 
and is designed fora sustained speed of twenty- 
one to twenty-two knots an hour, with engines 
to indicate 20,500 horse power. She will havea 
coal-carrying capacity of 2,000 tons, and be able 
to steam around the world at a ten knot rate, 
Perhaps her wost novel feature will be her 
three screws, one placed centrally, as in ordi- 
nary single screw vessels, and two others a lit- 
tle forward of this screw, one on each side, in 
slightly recessed portions of the stern of the 
vessel. The center screw will be about 4 ft. 6 
in. below the other two. 

The principal dimensions are: Length on 
mean load line, 400 ft.; extreme breadth of 
beam, 58 ft. 214 in.; depth of held from top of 
main deck beams to inner bottom, 29 ft. 15¢ 
in.; displacement, 7,350 tous. There will 
eight main double-ended boilers, in four water- 
tight compartments, and two singie-ended aux- 
iliary boilers on the berth deck, the air-tight 
fire room system of forced draught being used 
All the boilers are of steel, and their working 
pressure will be 160 pounds, There will be three sets 
of triple expansion vertical inverted cylinder engines. 
The cylinders are of 42, 59, and 92 inches diameter 
respectively, and the stroke (common) is 42 in. 

The vital portions of the vessel will be protected by 
a sloping armored deck 4 in, thick near the sides and 
21¢ in. thick in the middle, the space beneath being 
divided into coal bunkers, There will also be a 5 ft. 
wide coffer dam next the ship’s side for its full length, 
to be filled with woodite or a similar water-excluding 
substance. The battery is designed to consist of one 
8-in., two 6-in., and twelve 4-ia. breech-loading rifles ; 
sixteen 6-pound and eight 1-pound rapid-firing guns, 
four Gatling guns, and four torpedo launching tubes. 

A premium will be paid by the government of $50,000 
for every quarter of a knot of speed made by the ves- 
sel over twenty-one knots per hour, and $25,000 will be 
deducted from the contract price for every quarter of 
a knot she falls below this rate. If she should not be 
completed within the limit of time of the contract, $75 
a day for the three months next succeeding the period 
of limit will be deducted; $150 a day during the 
second three months, and $200 a day penalty after 
that time. 
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To take grease out of white marble, apply a little 
pile of whiting or fuller’s earth saturated with benzine, 
and allow it to stand sometime. Or apply a mixture 
of 2 parts washing soda, 1 part puwice stone, and 1 
part chalk, all first finely powdered and made intoa 
paste with water; rub well over the marble, and 
finally wash off with soap and water. 
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Shertng and Underpinning Buildings.* 

The essential object of shoring is to afford temporary 
security to dangerous buildings by arresting unsafe 
displacements, or to afford tewporary support to build- 
ings abatting on those which have to be taken down 
and rebuilt, or raised and underpinned with additional 
stories underneath them, or moved away to another 
site, or abutting on those which from their mere 
dangerous character require to be demolished. If 
there is no immediate prospect of the re-erection of 
buildings thus removed, the shoring should be of a 
more permanent character. 


PHOTOGRAPHS OF SHORED BUILDINGS. 

Ano essential preliminary proceeding to the actual 
work of shoring preparations in important cases is to 
photograph the elevations of the abatting buildings, 
and make written notes and sketches of details, care- 
ful’ measurements, and all essential particulars by 
which any observed pecaliarities and phenomena re- 
lating to or explaining the precise character and con- 
dition of the building may be distinctly understood. 
All such observations should be pat together in a con- 
venient form, to be readily available for evidence in 


the event of litigious proceedings arising in which 
these facts would be important. It may also be desir- 
able to photograph exposed division and party walls 
after the adjacent building has been demolished or re- 


moved, as it would be serviceable if deep excavations 
require to be made for deepening basements or obtain- 
ing sub-basements, cellars, or removing ballast, sand, 
or for any other purpose which would disturb the ad- 
jacent or subjacent soil. 

ABUTTING SUPPORT OF ADJOINING BUILDINGS. 

In making excavations for foundations, basements, 
cellars, sub-basements, drains, or for the purpose of 
obtaining sand, ballast, etc., the removal or weakening 
of the abuttiog natural support of adjoining buildings 
renders the offending party liable for consequential 
damages by accident or failure of party walls thereby, 
and hence for neglecting to apply adequate shoring 
and skillful underpinning.—* Miller v. Long,” January, 
1890. Judgment for $325, with costs. 

DETAILED SURVEY OF EVIDENCES OF DANGEROUS 
SU BSIDENCKS, 

In practice it is essential to make a careful suryéy of 
the evidences of danger, as these may be inanifested 
and can be estimated from the natnré and condition of 
the materials of the parts of the building affected by 
anequal subsidences or digpiacements, ruptures or bulg- 
ings. The state of dcéay or other visible evidences of 
deterioration oP dilapidation should be noted, especially 
anyiiog of an insidious character which may ulti- 
mately tend to disastrous consequences. Faulty work, 
as well as materials, should be detected, and the 
characteristics noted. The statical condition of the 
masses of the ruptured walling, as they at present 
exist, should be considered in relation to the probable 
effect of the action of the shoring to be erected should 
displacements continue. The physical effect of the 
operations connected with the new erections to be 
built on the premises, in disturbance of the present 
equilibriam, should not be overlooked, such as pile 
driving, quarrying and blasting operations, drainage 
works or the escape of ground waters, the excessive 
sinking of more ponderous buildings erected on ad- 
jacent sites. 

PRACTICAL DISPLACEMENTS—VERTICAL AND HORI- 
ZONTAL. 

If there be any unequal displacement of portions of 
walls or of features, etc., of buildings, the comparative 
locations and directions of such displacements should 
be distinctly noted, with a statement appended of any 
special provision whieh may be needed for effecting 
its replacement or protection, or the arrest of the dis- 
placements if of a progressive character. 


OVERHANGING WALLS. 

If the displacement be in the nature of the wall over- 
hanging its base, and that it is intended to be brought 
back to the plamb, the needling which is resorted to 
imust be placed low enongl: to include above it all of 
the displaced portion, and then a pressure as nearly 
horizontal as possible is brought against it at an effect- 
ive point; at the same time wedges of slate and a 
rather quick-setting cement should be ready for wedg- 
ing ap the horizontal joints of the brickwork, which 
have been opened by the operation of plumbing up 
the overhanging portion. The overhang is often irregu- 
lar in different portions, and hence the treatment with 
needling and wedging must be adjusted to the varia- 
tions needed for effecting the straightening also. 

IRREGULAR SUBSIDENCES. 

When irregular subsidences have taken place in con- 
sequence of the difference of weights in the bays and 
pier portions of fenestrated walls, or produced by dif- 
ference of heights in the bays and piers, or difference 
of wassiveness, or difference in the bearing power of 
the soils at different points of the foundations, and 
that the wall at different parts requires to be raised 

* By Alex, Black, C.K.. architect, in the Builders’ Magazine, F.V. 
Stransstpablisher, New York. 


along its solid or pier portions ; but not under voids or 
in the bay portions of fenestrations. When there is a 
ground floor near the level of the ground, it is gen- 
erally best to cut the needle holes through the wall in 
its pier portions only, and underneath the ground 
floor. The screw jacks are set under the ends of the 
needles on the inside and on the outside of the walls, 
and when the building is thus raised up bodily, it 
should Be supported firmly by being made’ solid upon 
the underpinning or the built up substructure by means 
of close wedging with hard slate in Portland cement, 
so that it will maintain its raised position without sub- 
sequent subsidence. In the above it is implied that 
due consideration is given to the fact that the depth 
of the screw jacks below the ends of the needles must 
be obtained by excavations, etc. if this clear space 
does not already exist. 


PERIODICAL OBSERVATIONS TO DETECT SUBSIDENCES. 


All important new or raised structures should be 
earefally examined from time to time to immediately 
detect any subsidences which may occur. The nature, 
directions and extents of such subsidences should be 
carefully obtained, the practical inferences considered 
and duly noted, and the necessary provision made for 
adopting all needful precautionary measures adapted 
to stop further movements. The needles, screws, 
ete., should not be withdrawn until all subsidences 
have permanently ceased. The withdrawals should, in 
all cases, be done gradually. 

INTELLIGENCE IN OBSERVATIONS NECESSARY TO 
EFFICIENCY. 

In order that all of the foregoing important proced- 
ure may be done intelligently, and the remedies prove 
efficient, the amount, directions, and nature of the 
various displacements should be particularly noticed. 
To acquire the intuitive power here implied necessarily 
involves an intelligent appreciation of a number of 
considerations which are seldom apparent at a glance, 
and must be the result of practical training in such 
investigations, with the aid of the theories of the 
composition and resolution of various predetermined 
active forces that are present. It mast also be con- 
sidered whether the displacements be in the nature of 
single lean over, or of various degrees of inclination at 
different heights, or at different points in the length 
of the wall, or whether it be an incurvation or a bulg- 
ing of the section of the wall, and, if the latter, whether 
it is regular or irregular, or compounded of straight 
sections and curves, and where they lie horizontally, 
vertically, or obliquely. Also note the extent of the 
inequalities of displacements in the same direction 
when these are in the nature of unequal subsidences 
from the original plumb or level position. The lines 
and arrises of special features, such as pilasters, piers, 
columns, jambs, lintels, sill and string courses, plinths, 
and other horizontal and vertical features of a build- 
ing, afford good opportunities of detecting the presence 
of contorting forces. Any abnormal! irregularity in 
the curved features, or in the curved portions of 
features, should also be noted. All of the foregoing is 
assumed as essential for a single inspection ; but where 
the occasion adwits of, or necessitates, testing the pro- 
gress of abnormal movements, there should also be 
applied suitable gauges for registering the extents 
or inequalities of subsidences or other movements 
which take place in fixed intervals of times of system- 
atically arranged observation. Thus, for showing any 
alterations in the width of a fissure or crack, or a 
lateral movement of one side over the other, paper 
pasted at several points is the best and simplest. 
When applied to external fissures the paper, and the 
cement with which it is fastened, should be such as 
not to be affected by damp. The effect of damp, and 
stretching or elasticity, on all papers, even when used 
for internal fissures, should be duly regarded, as other- 
wise the information afforded by the tests may be mis- 
leading. A lateral movement of one side of a fissure 
will produce a wrinkling of the paper. The direction 
of the wrinkle will not indicate which of the sides has 
moved ; that must be determined from a consideration 
of other indications present which clearly point out 
the direction, or, as it is called in the language of 
graphics, the “sense ” of the direction of movement. 

Rod strats or laths, which bend under a slight pres 
sure of abnormal thrusts, have been used to test the 
precise direction and extent of movements of central 
towers at the intersection of nave and transepts. 
These must be placed in the direction of suspected or 
apparent movement, and carefully observed from 
time to time. 

It is also important to observe in all tests or series of 
tests whether the rate of movement is unvarying in 
equal times, or whether there is an acceleration or a 
retardation in the rate of displacement. When it is 
one of acceleration, it requires the prompt application 
of very effective measures for arresting the progressive 
movement. It is also important to note all evidences 
of changes in the direction of the action with which 
the abnormal forces operate, and whether any new 





forces or resultants have been created by the inciden- 


to reach the normal level—for this purpose needle holes | tal changes of conditions which may attend building 
must be cut through the wall at convenient points‘ operations 


DIRECTION IN WHICH FORCES OPERATE INFERRED 
FROM DIRECTIONS OF RUPTURING. 

By a careful consideration «° the elementary ideas 
of the nature of the forces of displacement, these prin- 
ciples can beapplied to the interpretation of the 
fissures, cracks, ruptures, bulges, etc., which are the 
evidences of the action of disturbing forces, in direc- 
tion and in extent, which affect any particular wall or 
building that we are about to investigate. Starting 
from the primary idea that all movements, however 
complex, are compounded of horizontal and vertical 
motion or active forces in various constant or chang- 
ing ratios of combination, producing various oblique 
directions, we can thence form an estimate of these 
relative balances, or unbalanced portions, of disturb- 
ing forces, and the resistances of the tenacity of the 
materials, and of the construction of the building, by 
means of the displacements which they produce 
measured in these directions, then complete the gra- 
phic parallelogram of forces, and draw the diagonal 
as their resultant. If such measurements were con- 
stant, either in a single or compound direction, at dif- 
ferent points of the fissure, the movements would 
either be horizontal, vertical, or diagonal to these two 
as the adjacent sides of a parallelogram. But if the 
measurements varied at different points of the fi-sure 
with a constantly increasing divergence—as, for in- 
stance, it showed an increase upward—it wouid be 
interpreted as a tilting action round a low fulerum. 





Ammonite, a New Explosive. 

The qualifications it claims to possess are complete 
safety in conjunction with an explosive force slightly 
exceeding that of dynamite of the first quality. 

Ammonite is described as consisting of pure am- 
monium nitrate and nitro-naphthaline, the two ingre- 
dients being thoroughly dried, ground, and afterward 
incorporated in heated edge runner mills. It is then 
sifted and fitted into metallic cartridge cases of various 
sizes, which effectually protect it from the absorption 
of moisture. These cases are completely water tight, 
and may consequently be immersed in water for an in- 
definite time. The successful use of ammonite de- 
pends on the employment of this water tight case, 
which, it appears, is the invention of the late M. 
Favier. Whether in large or small quantities, the 
charges of ammonite are invariably made up in these 
cases. If tons were supplied, the whole would be con- 
tained in such cases. There is some variation in size. 
The favorite and usual ‘size, however, is a case 84¢ 
inches long, containing 4 ounces of ammonite, the 
empty case weighing 144 ounces. The case is of soft 
white metal, very closely resembling, on a large scale, 
the tubes in which artists use oil colors, the main dif- 
ference being that the small neck which carries the 
screw cap in the artist’s oilcolor tube is here closed up 
without opening, being cut open when required for 
use, while the large base, instead of being closed in a 
folded edge like the oil tube, preserves its cylindrical 
form, and is closed with a screw cover, waxed and 
made water tight. As to character and softness of 
metal, the oil paint tube and ammonite case closely 
resemble each other. The principle on which safety 
is secured by ammonite is that it can only be fired by 
a detonator of mercury. The material may be burned 
freely in a furnace, when it melts and smokes and 
gradually consumes, and it may be struck to any ex- 
tent without ignition of any kind, whether iron or any 
other substance be used. When fired by its.own de- 
tonator, explosion is communicated from case to case, 
even when an interval of perhaps nearly an inch is 
left between them, the fact appearing to be that am- 
monite, like wet gun-cotton, requires a certain sort of 
wave impulse to bring about its explosion, but when 
that wave is imparted, it explodes readily. 
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Phosphograms. 

The invention of M. Lipmann for producing colored 
photographs has received wide publicity, and excited 
a great deal of interesting discussion. Numerous pho- 
tographers and physicists have followed M. Lipmann’s 
example iu applying themselves to the solution of the 
problem, and many curious facts bearing on the 
subject are being made known in the sciertific period- 
icals. One of the latest contributions is by Mr. W. 
Ainsley Hollis, who has discovered that if a plate of 
glass or other suitable substance be coated with phos- 
phorescent calcium sulphide and exposed in a photo- 
graphic camera, so that the image of a well illuminated 
landscape or other brightly colored object may be 
focused on it, after a time a kind of phosphorescent 
negative is produced. This ‘“‘ phosphogram,” as Mr. 
Hollis calls it, may be photographed by applying it to 
a sensitized film, and the negative when developed 
shows distinct signs of color. Whether this idea will 
bear working up for practical purposes remains to be 
seen, but the experiment is at any rate an interesting 
one, and might be made the subject of further investi- 





gation.—Freeman’s Journal. 
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COLOR OF SNAKES AS AFFECTED BY CLIMATIC 
INFLUENCES, ‘ 
BY G. R. O'REILLY. 

The ophiologist well knows that the coloring of 
snakes is not a sure guide to specific difference of 
variety. 

This is well understood, but perhaps it is not so well 
known that the pattern or distribution of coloring is 
constant in the same species. Now this is well shown 
in the specimens of Bothrops atrox and Bothrops 
Janceolatus figured in a recent issue of the SCIENTIFIC 
\MERICAN, and of the two specimens of Zi- 
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black, with white rings, anda fifth has, strange to say, 
a white groundwork, with jet black circular spots. 

This same superiority of the colors of mountain 
snakes may be noticed in many countries. Perhaps 
not of snakes alone is it true, but of other animals also, 
that after a long sojourn in their home they bear 
photographed on their skins the reflection of their 
surroundings. 
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Our Wood Pulp Industry. 
The vastness of our wood pulp industry, which is but 
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siderable apprehension among those interested in our 
forests. They think that wood pulp is capable of be- 
ing put to so many uses that the time will come when 
the cutting of trees for its manufacture will be of such 
magnitude as to deplete our forests. At the present 
stage of the industry this is hardly te be feared, as 
many mills use the large trees in their vicinity, giving 
the smalier ones an opportunity togrow. Even where 
trees are cut down indiscriminately, there is not 
as much harm done as in some places where the trees 
are cut down for lumber. Still, this indiscriminate 

cutting by wood pulp wills will thave ‘similar 








nhosoma hortulanu, illustrated on this page. 
There the labarri or Bothrops atrox from the 
dark woods of South America is seen to have 
the same pattern, but a mach deeper coloring 
than his brother, the Fer de lance from the 
sunny eanefields of Martinique and St. Lucia. 
The former harmonizes in shade with the black 
rotting leaves of the frequently inundated 
river bank in the dark forest, while the latter 
iy color reminds us of the yellow and reddish 
soils of the often plowed canefield. Of the 
two specimens of Yiphosoma hortulana herein 
shown, the darker one comes from the gloomy 
ravines of the forest-clad mountains in the 
island of Grenada, while the lighter one, a 
purely yellow snake, is an inhabitant of the 
open and comparatively sunshiny mangrove 
swamp of Caroni, in the island of Trinidad. If 
any oue will examine the snakes of this species, 
he will be astonished to see how much they 
vary in shade, and still will notice that the pat- 
tern in all is traced in a formation of rings 
along the sides more or Jess regular. 

The diamond rattlesnake from the sunny 
plains of Guiria, in Eastern Venezuela, where 
the soil is of a reddish color, is reddish in his dorsal 
marks and wue> lighter than his fellow from the dark 
woods of swampy Demerara. 

From this it would seem that the coloring is largely 
modified as regar:is shade by the nature of the light 
reflection in which theanimallives. In acertain sense 
the color of his surroundings is photographed on his 
skin. It is said that mountainous districts are favor- 
able fer poetic genius, and that few poets are natives 
of level, monotonous countries. If this is true as re- 
gards vividness in the human imagination, as certainly 
seems to be the case, it is none the less so with the color- 
ing of snakes. Take the South African puff adder 
(Clotho arietaus) for instance. The puff adder, which 
is figared above, isa short, thick, broad-headed black 
and yellow deadly snake. Snakes of this species from 
the lower lands near the sea are dull in color. The 
yellow is pale and the black 
dirty looking, like an old 





THE PUFF ADDER. 


comparatively a few years old, is probably not realized 
by people not directly interested in it. At first, wood 
pulp was used entirely in the manufacture of newspa- 
pers, bat now it is employed for manifold purposes. 
Its use bids fair to be large for mouldings, and it is be- 
ing made into barrels, tubs, pails, washboards, water 
pipes, doors, caskets, carriage bodies, floor coverings 
and furniture, imitations of leather cloth and silk have 
been made from it. Successful experiments have been 
made wherein it has been used in the manufacture of 
armor pilates, 

Thus we see the usses to which wood pulp can be 
put are almost unlimited. The'great consumers of wood 
pulp at present are the paper manufacturers, who con- 
sume about ninety per cent of the total prodaction. 
Most paper made to-day, from the woody newspaper 





up to the fine grades of writiug paper, contain more or 





results to lumbering operations, and the two 
in time will, if continued, strip the country of 
one of its greatest resources, its immense fores- 
try. As trees from thirty to thirty-five years 
old are the most suitable for wood pulp, it 
will take one generation, with proper culture, 
to grow a new supply for the industry.—Com. 
Bulletin. 
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Reciamation of the Sahara, 

The most remarkable example of reclamation 
by means of artesian well water is found in 
the desert provinces or departments of Algeria 
under the French rule. The area, officially 
given, of French Algeria is 184,465 square 
miles. The outlying portion is put at 135,000 
square miles. In this total of over 229,415 
square wiles one-half belongs to the Sahara or 
desert. The European population in 1887 was 
about 250,000; the natives and naturalized 
were 3,328,549, making a total of 38,578,549. 
Cultivation by the means of flowing wel! waters 
has been sedulously fostered by the French 
colonial government for both political and eco- 
nomic reasons. Such wells as a means of recla- 
mation began systematically to be bored in 1857, the 
French engineer, M. Jus, having demonstrated in 1856 
that.the desert was endowed with large supplies of 
under-ground water. The total number of wells that 
have been bored since that date in the departments 
of Algiers, Oran and Constantine is stated at 13,135. 
These wells range from 75 to 400 feet in depth, and the 
low pressure common to the majority of them forces 
the water over the small bored casings to a distance of 
about two feet above the ground. The waters are 
then collected in small ditches, which convey them to 
the vineyards, date trees and fields of durra, millet, 
wheat, etc., which comprise the chief products. In 
all, about 12,000,000 acres bave been reclaimed in this 
way. The government bores are at least 1-10 of the 
whole number. As an illustration of the reclamation 
brought about by this well irrigation, the following 
figures from a report made in 




















dress coat coming to its last 
days on the back of a tramp. 
But the mountain puff adder 
is very different. He is ar- 
rayed in a gorgeous dress of 
golden yellow and the deep- 
est black velvet. And it is 
only natural that while his 
home for ages has been in the 
land of sunny rocks and dark- 
some shadows, he should 
bear photographed in his 
skin with nature’s own pho- 
tography the reflection of 
these objects. 

The lora of* Venezuela 
(Ahaetulla liocerca) shows 
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the same difference. On the 
mountains he is arrayed in 
green of the most vivid 
brightness, along each side is 
a band of gold, and the scales 
of his under parts are of a 
mother-of-pearl white, while 
his brother of the plains ap- 
pears dirty allover. In July, 
last year, the writer caught a 
young boa constrictor on the 
lowlands of Quebranta, near 
Guiria, in Eastern Venezuela. 
He was covered with mark- 
ings of light gray and dark 
gray. In September, I got 
one of the same size from the hills of Arouca, in Trini- 
dad, and he was, of course, the same in pattern, but 
black and white. Boa constrictors from the dark 
forests of the plains of Chaguanas, in the same island, 
are not nearly so clearly marked as those from the 
hills of Zoeo, twenty miles to the northeast. And 
some time ago I had one from the hills of Brazil mach 
more brightly marked than any I have yet seen. 
There are now in my collection in the Central Park 
several fine specimens of Yiphosoma hortulana, which 
well illustrate this variation of shade. One is yellow, 
s0 pale that the pattern is not perceptible. A second 
is red, with yellowish ring-like markings. A third is a 





reddish brown, with the same marks. A fourth is jet 
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less of this ingredient. The industry naturally is 
enormous. At present there are fully 238 mills in the 
country and quite a number building. The total ca- 
pacity of these mills is about four tnillion pounds per 
day, at which rate they consume one million cords of 
wood a year. 

These figures show an increase in the business of 
about five hundred per cent in the past eight years, 
and the same time in the future bids fair to see even 
greater strides than this. It is but four years since 
sulphite wood pulp has been made, yet now there are 
twenty-nine mills manufacturing it and twelve in 

rse of erection. 
yet this grand and growing industry is causing con- 








1885 will be of vajue, but they 
relate solely to the cultivation 
of the grape for wine-making 
purposes. In the province of 
Algeria there are 60,322 acres ; 
in Constantine, 25,021 acres; 
in Oran, 26,114. Under this 
F species of cultivation Algeria 
—— = is becoming a great wine- 
oo growing country. It sent to 
France during eleven months 
of 1886, ,10,513,966 gallons of 
wine; and of cider in the 
same year, 219,277,124 galions 
were made. The date palm 
is the largest product of the 
desert oases proper. The 
total area under colonization 
or settled occupation in 1887 
is given at 49,400,000 acres ; 
under cultivation by irriga 

tion in wheat, barley, oats, 

vines, olives, dates, tobacco, 

ete., at 17,041,133. The forest 

plantations cover 5,000,000 
acres.—R. J. Hinton. 
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Heavy Woods, 


There are 418 of 
trees found within the limits 
of the United States and 
Territories, sixteen of which, 
when perfectly seasoned, will sink in water. The 
heaviest of these is the black irbnwood (Condalia 
ferrea), found only in Southern Florida, which is more 
than 30 per cent heavier than water. Of the other 
fifteen, the best known are the lignum vite (@uaiacum 
sanctum) and the mangrove (Rhizophora mangle). 
Texas and New Mexico lauds, full of queer, creeping, 
crawling, walking, and inanimate things, are the 
homes of a species of oak (Quercus grisea) which is 
about one and one-fourth times heavier than water, 
and which, when green, will sink almost as quickly as 
a bar of iron. It grows only in mountain regions, and 
has been found westward as far as the Colorado 
desert, where it grows at an elevation of 10,000 feet. 


species 
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RECENTLY PATENTED INVENTIONS. pipes with a smoke chamber below the ash pit, These 


Mechanical Appliances. 


Kyittine Macuaryx. —Jalius Frel- 
loehr, New York City, and Louis Tisch, Hoboken, N. 
J. This mvention relates to machines for forming 
knitted fancy trimmings, providing for such work a 
machine of simple construction which requires no 
Jacquard mechanism to control the pattern of the 
fabric. The invention consists of a series of pins 
acting on the thread guide bare to reciprocate them, 
The devices for shifting the sliding thread guide bars 
are located at the ends of the latter, each device being 
provided with sete of movable pins, and means are 
provided for simultaneously imparting a sliding motion 
to Lhe correspon Jing sets of pins of the devices. 


Stronse Currine MAcHINE. — David 
Rettiger, Strong City, Kansas. This tuvention covers 
an improvement in machines with revolving cylinders 
having steel cutters in combination with a moving 
carriage, to efficiently redace stone from a rough to a 
fiviehed planed or moulded surface. The chisels are 
ac jastabiec, and so arranged as to be readily reset when 


worn,'while im one operation the sarface of a rapidly 
mowing stone may be first scabbled off, making spawls 
large enough to be merchantable, and then planed, 
emoothed or moulded, An automatic adjastment of 


the «peed of the stone is provided for, which will cause 
a vemporary slowing with extraordinary resistance, 
while a steady, uniform method of feeding is effected. 
The machine is strongly yet compactly built. 


PRINTING PREss.— Hynek Breuer, 


New Prague, Mion. The bed of this preas has two 
separate and independent vertically adjustable rails, 
eet screws at the side of the bed supporting the rails, 
epon which an impression rol! travel, the latter having 
a body section equal to the width of the bed and end 
diek sections of a hard elastic substance adapted to 
engage with the raile, hand wheele being connected 
with the ends of the roils The impression is 
readily regulated by means of the set ecrews under the 
rails, while the press is of simple and strong construc- 
tion and can be made at a low cost. 


PRINTING PREssS ATTACHMENT. — 
Howard F. Bowers, South Framingham, Mass. This is 
a jogging device for evening the sheets delivered from 


the fy of a press. Combined with the table and fly is | 


a jogging board hinged to the table opposite the free 
end of the fly, the board having depending fingers ex- 
tending throagh holes in the table, while one end of a 
rod is hooked to the fly crank and its opposite end ex- 
tends loosely through the jogging board, there being an 
adjustable stop on the rod to engage the board. The 
device is especially adapted for miscellaneous or job 
work, and may be qaickly and accurately adjusted to 
euit sheets of different sizes. 


Miscellancous, 


Twiye Currer.—Walter L. Gibson, 
Turnball, Fila. This invention relates to dnger rings 
with kajfe attachments for ase by salesmen in cutting 


twine, starting to rip cloth, cutting batton holes, ete 
A miniature knife case is arranged w project at right 
angles in front of the ring, and the blade is pivoted at 
the rear end of the case, being held closed by a spring 
except when it is raised and beld open by the pressure 
of the thumb on a crank-like extension of a pin fast to 


the biade. When the knife is closed the blade shuts 
down within the recessed case after the manner of an 
ordinary pocket knife. 

VEGETABLE MAsRER.—Kate F. Taylor, 
Smethport, Pa. In a cylindrical body having a sieve at 
the bottom and a cross bar at the top is journaled a 


handled rod carrying on its lower end a blade to press 
upon the sieve, and rods at right angles to the biade, 
also adapted to preas on the sieve. The potatoes or 
other vegetables placed in the body are finely mashed 
and forced throagh the sieve by rotating the rod. If 
desired the vegetables are placed in the masher when 
raw, the masher being then placed in the kettle of boil- 
ing water votil the vegetabies are sufficiently boiled, the 


draining and mashing being quickly effected on re- 
moval, 


TEMPERATURE REGULATOR. — Adam 
Kelly. Smubd@eld, R. 1. Thisis an apparatus appli- 
cable to rooms beated by steam, hot water or hot air, 
passed through pipes, the eapply being controlled by a 
vaive. A pivotally moanted thermometer tube is em- 
ployed, with a ratchet wheel controlling the valve- 
operating lever, the connections being sach that when 
the temperature rises above or falls below a fixed point 
the ratchet wheel will be moved in a proper direction 
*o Close or open the valve. 


Lock MECHANISM FOR REVOLVERS.— 


Adamantios C, Houston, Pickaway, West Va. In this 
fire arm a epring-preaeed iever is pivotally connected 
with the fring pin, while the trigger is mounted to tarn 


and has a series of arme adapted to alternately engage 
the lever, which is retarned to its normal position, by 
a epring connected with the fring pin. By this im- 
provement the cylinder is rotated and the firing pin is 
moved by revolving the trigger 


BoTTLe FILLING MACHINE. — Nelson 
Smith and Aivin B. Marcy, Wallkill, N. Y. This in- 
vention relates especially to devices for filling recep- 
tacies with milk, the body of the device consistiag of a 
tank car with open top, a geries of piped apertures 
leading from a metal bar transversely embedded in the 
floor of the tank near end, The construction is such 
that the receptacies will be partially @iied from one 
end of the car and wantage from previous presence of 
foam will be supplied from the opposite end, while the 
flow of milk from the car will be ae regular when it is 
nearly empty as when it \« nearly fall. The valves at 
each end of the car are held closed by gravity, and 
meacs are provided whereby both sets of valves may be 
worked concertedly or independently. Al! portions of 
the device broogh« in contact with the liquid may be 
conveniently and expeditiously cleaned. 

Strove. — George E. Leonard, Meno- 
minee, Mich., and Silas A. Stowe, Neenah, Wis, This 
i#adrum tabuler sections) stove, with an enlarged 
upper pert which communicates through a series of 


pipes surround and incase the firepot, thus tincreasing 
the radiating surface, also improving the air circulation 
at the surface of the fire pot. The drum, above the 
| main portion of the stove, consists of a central pipe 
with hollow heads at both ends, the heads being con- 
nected by a series of pipes surrounding the central 





| Pipe. The invention provides a stove having a very 


large radiating surface, and the arrangement of the 
dampers is such that the amount of such surface may 
| be wreatly varied. 

Maxine CHroME YELLOW.—Frederick 
| W. Inne, Kansas City, Mo. This invention is fora 
| process for making from galena chemically pure 

chrome yellow having great covering power. The pro- 

cess consists in first dissolving pulverized galena with 

nitric acid to produce liquid nitrate of lead and then 

precipitating chromate of lead ty subjecting the nitrate 

of lead to the action of the bichromate of potassa, 
| neatral chromate of p a, or ch te of potassa 
| soda,in proportions and after a manner described. 
; The process is very simple, and the crade lead ore is 
transformed into chrome yellow in frouy three to four 
days. 


Scoop. — Levi L. Hall, Parkersburg, 
West Va. This is a device having an adjustable or ex- 
tensible digger section, adapting it for breaking up 
hard lampy sugar, soda, dried fruita, etc., so they can 
be readily dipped up by the scoop, avoiding the neces- 
sity of using a separate device for breaking up the 
article. The digger section is held to slide on the body 
of the scoop, and has teeth at its free end, the connec- 








tion of the sections being such that the digger section 
| may be held in either its extended or retracted position, 


CusPripoR ATTACHMENT. — Stephen 
Horseman, Estacado, Texas. This invention relates to 
a sewing device, consisting of two brackets, a washer 
and a pivot pin, adapted for attachment to a cuspidor, 
| whereby the latter may be pivotally connected with a 
seat or other support, and held in a horizontal position, 

while it may be swung out from or beneath the seat, 
and readily removed when necessary. 


Nors.—Copies of any of the above patents will be 
furnished by Mann & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


AUGUST NUMBER.—(No,. 70.) 


TABLE OF CONTENTS. 


. Handsome plate in colors of a row of wooden 
houses designed by Mann & Co., architects, and 
erected for Mr. J. H. Shafer at Newark, N. J. 
Perspective and floor plans, Cost of four houses 
from $16,000 to $18,000, 

Colored plate of the beautiful and sudstantia! stone 
residence of 8S. Clark, Esq.,on Riverside Park, 
New York. Mr. Henry Kilbarn, architect, Two 
perspective elevations and floor plans. 

3. A cottage recently erected at Upsal Station, Pa., at 
cost of $6,500 complete, Floor plans and per- 
spective elevation. 

. A picturesque cottage erected at Newark, N. J., 
ata cost of $4,963.72 complete, Perspective and 
floor plans. 

5. A round end house after the style of old English 
homes, erected at Wayne, Pa. Cost $5,463 com- 
plete. Plans and perspective view. 

Designs for circular stables, 

. View of an iron earthquake charch at San Sebastian, 
Philippine Islands, 

An attractive residence erected at Brookline, Mass. 
Cost $10,518 complete. Plans and perspective 
elevation. 
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9. Design for the thirteen story Pabst Building at 
Milwaukee, Wis. The probable cost of the build- 
ing is $500,000. 

10. The collapse of the Y. M.C. A. building at Mon- 
treal. 

11. Dastration of an easily made piazza. 

12. The St. Jerome Chapel, Hotel Des Invalider, Paris. 

13. A $1,500 cottage erected at New Dorp, Staten Island. 
Perepective view and floor plans. 

14. St. John’s M. BE. Church, recently erected at New 
Rochelle, N. Y., at a total cost of $63,580. Plans 
and perspective. 

15. A cottage erected at Roseville, N. J. Cost $2,900 
complete. Floor plans and perspective view. 

16. A very convenient and attractive cottage recently 
erected at New Dorp, Staten Island. Cost $4,960 
complete. Perspective and floor plans, 

A very attractive block of five new dwellings on 
Seventy-seventh Street, New York City, Plans 
and perspective elevation. 

18. Miscellaneous contents: A millionaire’s residence. 
—An improved hot air farnace, illastrated.—Iron 
and stee] roofing.—Improved woodworking ma- 
chinery, illustrated.—Architect of the Woman's 
Building at the Colambian Exhibition, Chicago. 
—The plain design is the best.—Inside sliding 
blinds.—An improved tenoning machine, illus- 
trated. — The Cudell trap. — Lightning rods.— 
Properly anchoring beams in walls.—A proposed 
universal buildmg law. — Windmills to supply 
water for houses, etc.—Graphite grease. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maeazine oF Ancurrec- 
Tung, richly adorned with elegant plates in colors and 
with fine engravings, illastrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Larezst CrmcuLaTion 
of any Architectural publication in the world. Sold by 
all newsdeaiers. ' 
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' MUNN & ©O., Pustisuzns, 
: 361 Broadway, New York. 


American, 


‘Wusiness and Wersonal. 





The charge for Insertion wnder this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be recetwed at publication office as early as 
Thursday morning to appear im the following week's issue. 





I wish to buy second hand lathes, planers, drills, shap- 
ers, engines, boilers, and machinery. Must be in good 
order. Will pay cash. W. P. Davis, Rochester, N. ¥. 


Acme engine, 1 to5H.P. See adv. next issue. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, lll. 170 machines in satisfactory use, 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. Kh. Dudgeon, 4 Columbia 8t., New York. 

Money provided to manufacture patented articles of 
superior merit. “Manufacturer * P. O. box 2584, N. Y. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts. New York. 


Packer Ratchet Drifis are drop forged from Norway 
iron and bar steel. Billings & Spencer Co., Hartford,Conn. 

For Sale—One 1 H. P. Shipman automatic engine. One 
Slight dynamo. Cheap. 4. D. Kyle, box 172, Granite, 
Mont, 


For Sale—Dedel weight power patent, described in 
issue of July 25, 1891, this paper. L. Dedel, 45 Josephine 
8t., New Orleans, La. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
8. & G. F. Simpson, 3% to % Rodney St., Brooklyn, N. Y. 

Sheet Rubber Packing, 1-16, 3-32, %, 316, and \ inch 
thick, 7 cents per pound. Al! kinds of rubber goods at 
low prices. John W. Buckley, 156 South St., New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, 4; Munn & Co., publishers, 361 Broadway, N. Y. 

Wanted—A civil engineer, who is also experienced in 
city engineering. Permanent position. Give full refer- 
ences and state salary expected. Address F. W. Mat- 
thiessen, La Salle, [11 

Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This 1s for our 
information and not for publication. 

References to former articles or answers should 

pe 4 


give date of paper and or q 
Inquiries pot answe in reasonable time should 
d d will bear in mind that 


some answers uire not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his tarn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Sugesements referred 
to may be had at the office. ice 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(8253) C. V. 8S. writes: Iam employed 
in a head-light works, and we have a sulphuric acid 
bath that we pickle the copper in. I cleaned the tank 
out some time ago, and found a large deposit of sulphate 
of copper in the tank. Is there any way to turn it back 
to the pure metal? A. Dissolve in water and add iron 
scrap. Dissolve excess of iron with acid. This will 
give metallic copper. Or add the iron in larger pieces, 
so that it can be picked out by hand, after precipitating 
the copper. 


(8254) T. L. R. asks: 1. Is all pure gold 
the same color? A. Yes; if of the same surface and 
polish, and thick enough to be opaque, 2, Also, what 
is meant by 1,000 fine? A. Absolutely pure, 

(8255) T. W. MeN. writes : I have some 
white wool underwear that was returned from laundry 
spotted brown and yellow, evidently from having been 
washed in chloride lime bleach water, ased on cotton 
goods. Is there any simple treatment that will restore 
them to white? A. Try moistening the articles and 
treating with salphurous oxide. The latter may be 
made by burning sulphur. The articles may be eus- 
pended in a barrel over the burning sulphar. Itis 
better and safer to use a@ solution of su/phurous acid. 
It may be made by dissoiving one or two parts sodium 
sulphite in 100 parts of water and adding 1 or 2 parts 
muriatic acid. 


(8256) R. S. J.—¥or replies relating to 
patents, send your address, 

(3257) P. S. asks: 1. How many volts 
and amperes are required to operate one gallon of nickel 
and silver solution? A. The number of amperes used 
for nicke) plating depends upon the surface, Probably 
1 ampere to each square foot ie about right. The E. M. 
F. should be about 7 volts. 2. What good work would 
you recommend on constructing dynamo-electric ma- 
chines, also on lacquers? A. We think “ Experimental 
Science’ would meet your wants. 


(8258) P. J. 8. writes: 1. I am building 
an armatare with washers. [ have some No, 20 iron; 
will that work, or mast it be thinner? A. No. 20 will 
answer. 2. What size wire will be required in accord- 
ance with the iron I mentioned? [f thinner washers 
will be required, give size of wire. A. There is no 
special relation between the thickness of the washers 
and the size of the wire. 3. What size wire would be 
required in fields? I wish to build a motor and use as 
little battery as possibiy will ran it. A. Without 
knowing the size of the motor, we cannot give infor- 
mation of any value on this point. For electrical cal- 
culations in general we refer you to “ The Arithmetic 
of Electricity,”* $1 by mail. 


(3259) H. M. aske: What is isinglass? 


























Is it soluble? A. The word is applied to two entirely 
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dissimilar substances. One is mica, 2 natural minera!, 
used for lights in stove doors and in electrical ap- 
paratus. The other is a fine form of animal or fish 
gelatine, The latter is soluble in water. Mica is inso- 
luble, 

(3260) B. F. B. asks: In receipts which 
read, “* Take 2 parts of this, and 7 parts of that, and 
8 parts of something else,” etc., what is one part 
equalto? Is “a part” to be by weight or measure 7 
In the above, am I to believe the whole is 12 parts or 12 
ib., and that the 3 parts equal 3/b.? etc. A. Parts by 
weight are always to be understood except where other- 
wise stated, The total number of parts stated give the 
basis for the proportion of one part to the whole, 


(8261) E. H. asks for a recipe for mak- 
ing adhesive fly paper. A. (1) Resin 9 parts and linseed 
oil 4 parts, or (2) resin 8 parts, linseed oil and turpen- 
tine 4 parts each, honey 3¢ part, or (3) resin 4 parts, 
molasses and linseed oil 1 part each, boiled together. 


(3262) E. M., Jr., writes: I want to make 
a simple electric motor after the pattern described in 
ScrenTiIFic AMERICAN SUPPLEMENT of Apri! 14, 1888, 
No. 641, on pages 10240 and 10241, but not so large, only 
large enough to have the power to run one ordinary 
sewing machine. What size shall I make it, and what 
size wire shall I use on the fieid magnets and armature, 
also how much wire will it take for each, provided a 
chromic acid battery is used to run it, the armature and 
field magnet being connected in series? A. Make it 
about two-thirds the size of the motor referred to, and 
wind both armature and field magnet with No. 20 wire, 
It will require about 24% pounds of wire. 2. How many 
5X7 chromic acid cells, would it take to ran it nor- 
mally? A. Four. 3. Does a chromic acid battery give 
off unhealthy fumes? A, Not as long as the zincs 
are well amalgamated. 4. How near together should 
the tin foil sectors of a 20 inch plate Wimehurst machine 
be to each other, if there are sixteen of them? A. 
About twice their own width. 5. What chemical is 
used to stain glass ? A. Different substances are used 
for producing different colors. Consult works on glass 
manufacture. 6. Can an induction coil charge a Leyden 
jar? A. Yes. 


(3263) A. G. asks for a receipt for mak- 
ing suitable size for applying gold leaf to silks or 
satins, A. A good size for attaching gold leaf to silk 
and satin is made by beating the whites of eggs thor- 
oughy!l, allowing the resultant mass to subside, forming 
liquid albumen, reducing the albumen by the addition 
of an equal quantity of water. The size is applied and 
allowed to dry. The gold leaf is laid on and the type 
or dye is warmed and pressed upon the gold leaf. 
Wherever the albamen size is heated by the die, it is 
coagulated and rendered inrolable. The leaf remaining 
on other portions of the fabric may be brushed off or 
wiped off with a damp cloth. 


(8264) P. A. M. asks: 1. Why is it unde- 
sirable to put two or more different kinds of open cir- 
cuit batteries in one circuit ? A. This idea we presume 
arises from the supposition that any one using batteries 
will select one kind best adapted to his wants. We see 
no objection necessarily attendant on mixing different 
kinds of batteries. 2. What is the objection to using 
larger diaphragms than are ¢ ly used in teleph 
receivers and transmitters ? Would they not be more 
sensitive? A. The best articulation is secured by the 
use of smal! diaphragms. With large diaphragms articu- 
lation is defective. 3. What carbon batteries may be 
sealed, or which do vot require a vent for escaping gas ? 
A. Any battery using chromic acid or bichromate of 
potash or bichromate of soda may be practically sealed. 
Gas will be liberated only when the zincs are poorly 
amalgamated; a small vent should be provided for this 
contingency. 4. Which form of battery is considered 
the cheapest for operating smal! motors or incandescent 
lampe? A. Either the plunging or Bunsen. 5. Which 
is the cheapest process for making zinc plates for print- 
ing, in which the lines will all be in reliet—the reverse 
of intaglio? A. Consult SuprLemEnt, No. 656. 


(3265) T. C. W. asks: 1. What water 
pressure is supplied to the residences of Cleveland and 
some other large cities of the United States? A. You 
can probably obtain the water pressure of your city by 
addressing the superintendent. We have no data other 
than New York 10 to 40 pounds, Brooklyn 2 to 60 
pounds, according to flow and elevation of ground, 
Philadelphia 5 to 25 pounds, A few towns 50 to 80 
pounds per square inch. 2. What is the horse power of 
some of the various types of locomotives in use? A. 
Our largest locomotives will develop as high as 800 horse 
power. 3. How can the horse power of locomotives be 
calculated y A. The horse power of locomotives may 
be computed the same as any duplex steam engine 
from boiler pressure, cut-off, area of pistons, and pis- 
ton speed. 4. Please explain why urc lamps cannot be 
burned in parallel, also why incandescent lamps cannot 
be burned in series to advantage. A. Arc lamps vary per- 
petually in resistance and require the current to be as 
nearly as possible constant. If arranged {a parallel, 
some would take more than others, and the resulting 
hght would be even more unsteady than it is now. In- 
candescent lamps can be burned either in series or in 
paraliel, The latter method gives a lower intftial dif- 
ference of potential, and makes it possible to shut off 
one lamp ata time without special apparatus to pass 
the current around it. 


(8266) C. L. C. asks: 1. What is a good 
treatment for chronic rheumatism? A, We refer you 
to SUPPLEMENT, No. 299, page 4772 2. Can it be cured 
by electricity? A. A judicious application of dec 
tricity often proves beneficial. 3. If so, what kind of a 
simple and inexpensive instrument can be constructed 
for that purpose ? A. You can procure a medical bat- 
tery from any of the dealers in electrical supplies. 


(8267) A. P. E. wants to reproduce a 
medal in silver galvanoplastically. Is the cyanide solu- 
tion of the nitrate of silver as good as of the cyanide or 
chioride of sflver? What solation of silver is best for 
above purpose ? Are 2 gravity cells or 4 Leclanche cells 
sufficient to reproduce a dense and thick deposit of 
silver, analogous to an electrotype deposit of copper? 
A. The usual method of copying medale is to take an 
impression in wax or gutta percha, coat the model with 








fine plumbago and take a copper shell by the galvano- 
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plastic annem finally electroplating the copper copy, 
using a cyanide solution of silver. 


(3268) H. C. J. asks (1) if there is any 
chemical that paper can be saturated with—and not be 
jiscolored—so that an electric current will barn it black 
as soon a8 it touches it, A. We know of no chemical 
that could be used on paper in the manner suggested 
without producing some discoloration. Iodide of starch 
is probably the nearest approach to it. 2, Please tell 

me if there is any kind of ink which will fade ina 
sport while, and also an ink which will appear on paper 
after being exposed to the light. A. Weak purple ani- 
‘ine ink will fade in a short time if exposed to light. 
An ink formed of a weak solution of nitrate of silver 
will turn brown on exposare to light. 

(3269) C. 8. W. 8. writes : The speed of 
electricity was a subject for discussion lateiy, but the 
exact rate could not be arrived at. According toa re- 
eopt article it shoald require only one-half second to 
transmit a signal through the Atlantic cable, even leas 
for 3,000 miles, Can any rate be given? A. No exact 
rate can be given, The electrostatic conditions regu- 
ste the practical velocity of transmission of an electric 
onal. Electric impulses theoretically may travel with 
the velocity of light. The article referred to relates 
to the following. Experiments now in progress at 
McGill College, Montreal, under the auspices of the 

tish and Canad gover ts, to ascertain the 
ngitade of Montreal by direct observations from 
Greenwich, have led to the accomplishment of a re- 
markable telegraphic feat. The first thing to deter- 
mine was the length of time it took a telegraphic sig- 
nal to cross the Atlantic. An automatic contrivance, 
whereby the land line could work into the cable, was 
provided, and a duplex circuit was arranged, so that 
the signal sent from Montreal would go over the land 

»ea to Canso (Nova Scotia), thence over the cable to 
Waterville (Ireland), and return to Montreal again. At- 
tached to the sending and receiving apparatus was & 
chronograph, which measured the time. Ont of a 
couple of hundred signals sent, it was found that the 
average time taken to cross the Atlantic and back again, 
distance of 8,000 miles, occupied a trifle over one 
second, the exact time being one second and five one- 
hundredths, 

(3270) S. W. R. asks: 1. Please give me 
formula for making carbon plates for batteries. A. 
Yon will find asimple process of making carbons on 
page 307, vol, 60, Screntrrtc American, also in “ Ex- 
perimental Science.” 2. Is there a cement by which 
carbon plates can be joined together and retain the 
connection? A. Carbon plates may be cemented to- 
gether by using a mixture of very finely pulverized car- 
bon and flour paste, afterward carbonizing in the ueual 
way. The joint may be strengthened by saturating it 
with sugar sirap and recarbonizing. 3. Where can I 
procure carbon plates? A. From manufacturers and 
dealers who advertise in our columns, 


(3271) J. F. B. writes: 1. Please de- 
scribe a cheap dry battery with an E. M. F. of about 
1°50 volts that would do for closed circuit work. Would 
a dry battery made as follows do fora6 candle power 
incandescent electric light ?—for the positive, a copper 
plate 2x3 inches; upon that are two blotters, between 
which is sprinkled powdered blue stone; on that is 
placed a 2x3 inch zinc plate. A teaspoonful of water 
is poured over the whole. If so, how many would it 
take? A. The battery you describe would soon become 
inactive. The Trouve battery is constructed some- 
thing upon the same principle. It yields a small cur- 
rent, but will maintain it for a very long time. This 
battery is formed by separating a zinc and a copper 
plate by many thicknesses of blotting paper, enough to 
make the distance between the plates say 11g or 2 
inches. The blotting paper is divided into two eqnal 
portions; one part is saturated with a saturated solu- 
tion of sulphate of copper, the other portion is saturated 
with a solation of sulphate of zinc. The part saturated 
with sulphate of copper is placed in contact with the 
copper plate, and that saturated with the sulphate of 
zinc is placed in contact with the zinc plate, An ele- 
ment of this kind inclosed in an air tight jar remains in 
working order for several years. Gassner's dry battery 
is described on page 306, vol. 61, ScrenTrFic AMERICAN. 
It has an E. M. F. of about 1°5 volts. 2. What is the 
E. M. F. of a bichromate battery 2 inches in diameter 
and 2 inches deep with 2 carbon rods 4% inch in diameter 
and | zine rod 8ginch in diameter? A. The E. M. F. 
of al. bichromate batteries is about 2 volts, without 
regard to the size of the carbon or zinc plates. 


(8272) G. V. writes: I have made a 
motor like the one described in 641, and in “ Experi- 
mental Science,” and I have used 18 bell wire, but the 
motor would not go. Could you tell me in ScrentrFIc 
AMERICAN the reason why, and if bel! wire is the cause? 
[have pat 8 pint glass jar bichromate cells on it, and 
would you please tell me how many cells of that kind 
I would need? A. The insulation on the bell wire is 
too thick to permit of winding on the required length. 
Use double cotton-covered magnet wire. Your battery 
cells are rather small, Connect them 4 in parallel, 
and use 8 such groups in series, or use 8 large cells with 
plates 6x8 or 8X10 inches, 


(3273) W. R. asks: What makes the 
two halves of a Gramme ring armature in maltiple arc 
when the wire is in series ? Is it caused by the brushes 
or by the induction of the field magnets ? How could 
it be arranged in series ? A, The current flows from the 
neutral point in each half toward the brushes. Ina 
motor the current entering the ring from the brushes 
flows in opposite directions. There is no way of ar- 
ranging the two halves in series, 


(3274) G. H. G. asks: 1. What is the 
best method of making oxygen gas? A. Probably for 
small amounts from the ignition of a mixture of chlor- 
ate of potassium and binoxide of manganese. Many 
other methods have been proposed and tried, On the 
large scale Brin’s process,described in our SUPPLEMENT 
No. 623, seems to have met with success in England, 


(3275) C. T. asks: Can real ebony be 
giued to mahogany or other hard woods with a cer- 
talnty of preserving a fast joint? A. Use the finest 
white glue or gelatine dissolved in acetic acid or strong 
Vinegar, The surfaces of the wood must be roughened, 
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(3276) B. 8S. W. asks whether the accom- 
panying specimen of lime rock is of a water or vol- 
canic formation, A. The sample sent is carbonate of 
calcium or calcite, and is unquestionably a deposit from 
watery solution. Volcanic or thermal action may 
have had an agency in effecting its deposition. 


(8277) A. W. asks (1) how the dry de- 
veloper put up in powder form is made. A. Use any 
formula fora developer. Powder the substances and 
place them in paper cartridges in the proper propor- 
tions; separate the different ingredients by wads of cot- 
ton. 2. Iscommon powder used in the manufacture 
of the so-called cannon fire crackers? A. Meal pow- 
der is used in fire crackers. 


(8278) C. H. G. asks: What is the speed 
of light? Also what is the speed of electricity? A. 
The speed of light and electric waves are about the 
same, that ie, 186,000 miles per second, The speed of 
electric signaling through a wire depends on many 
factors and varies greatly for different lines, 


(8279) W. W. says: I have four conical 
wall tents which are good except for small spark holes. 
Can you tell me of a cement or giue that will stick on 
small patches of canvas, and will resist the rain? A. 
You can cover the holes with patches of canvas ce- 
mented by means of leaf gutta percha such as the 
tailors use, A hot pressing iron is employed to melt 
the gutta percha. 


(8280) N. N.—For table of freezing mix- 
tures see SurPLEMENT, No. 551, page 8800. 


(3281) J. R. G. says: Please give direc- 
tions for making cement walks, also asphalt walks. 
Will the cement for sidewalks be suitable for cellars? 
A. For cement walks use one part best Rosendale ce- 
ment and two parts clean sharp sand. Make a stiff raor- 
tar, mix thoroughly, spread three inches thick. Excel- 
lent for cellars. Ashpalt requires heat. 


(3282) H. H. H. asks: How many degrees 
Fah. melt platinum? A. 3080° Fah. It can be melted 
by the oxyhydrogen blowpipe on charcoal or in a lime 
crucible. 


(3283) L. B. M. asks: 1. How much as- 
censional power does one cubic yard of hydrogen gas 
have? A, Pure hydrogen can lift 500 grains per cubic 
foot or one and nine-tentha |b. per cubic yard, 2. Does 
the form of the receptacle affect the lifting power? A. 
No. 


(3284) E. M. H. asks: 1. In using the 
oxyhydrogen light for steropticon purposee, the gases 
being comipreesed in cylinders at a pressure of 225 
pounds to the equare inch, is there any danger of an ex- 
plosion occurring from the admixture of the two gases, 
or from other cause, in the use of light, and if so, how 
conld such anexplosion occur? A. If the gases are 
pure when compressed, and if the cylinders are strong 
enough to withstand the pressure, and if oxygen cylin- 
der contain no hydrocarbon, and the hydrogen cylin- 
der is free from oxygen or air, there will be no danger 
of an explosion so long as the pressure in both cylinders 
is greater than the pressure in the burner. If however 
one cylinder becomes nearly exhausted while the other 
has considerabe pressure, and if the burner from any 
cause becomes stopped, so that gas may escape from the 
cylinder having the greater pressure to one having the 
least, there will be danger of an explosion on relight- 
ingthe burner. 2, Is there any book published on the 
magic lantern that is reliable, that will be of assistance 
to any one in using the magic lantern, and if so, what 
is the name of it, and where can I purchasesame? My 
reason for asking the question in regard to the oxyhy- 
drogen light is that I would like to be satisfied one way 
or another in regard to it, and appeal to you as the best 
authority. A. “Experimental Science,” price $4 by 
mail, contains a long chapter on “* Optical Projection,” 
which is very complete. We can also recommend 
Wright's “ Optical Projection,”’ price $2 by mail, and 
Dolbear’s “ Art of Projecting,” price $2. 

(8285) C. C. asks: 1. Supposing a cur- 
rent from a battery would exert an attractive force of 
five pounds on a single electro-magnet, how much at- 


more of same, A. Consult SurPLEMENT, No, 792, also 
“ Experimental Science.” 


(8288) W. W. T. asks how to prepare 
strawberry extract. A. Harrop’s “Monograph on 
Flavoring Extracts,” etc., $2 by mail, contains numer- 
ous formule of thie character, 
essence is the following : Glycerine 2 parts, nitric ether 
1 part, ethy! acetate 5 parte, ethyl formate 1 part, ethyl 
butyrate 5 parts, methy! salicylate 1 part, amy! acetate 
83 parte, amyl butyrate 2 parts. Other formule are 
given in the above work, 

(3289) L. F. M. writes : 
the armature core for the motor in Suprpiemenrt, No. 
641, what is done with the ends of the wire after it is 
wound ? A. The ends of the wires are connected with 
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the screws which take the place of commutator bars. 
You will find this feature described in the article re- 
ferred to, 2. Can you give mea formula of substance 
or a liquid that when applied to the gum of the teeth it | 
will cause the teeth to become loose ? A. We know of 
no substance that would accomplish what you describe 
without, at the same time, doing great physical injury. 


(8290) 8. D. M. G. says: On page 49 of 
the issue of July 25 of the Screntiric Amerrcan, I 
noticed a platinotype printing process which is new to 
us and which I do not thoroughly understand. Wil! 
you please answer the following questions through 
your paper for the benefit of our cameraciub? 1. In 
what proportions should eolutions A and B be used ? 
A. Mix equal parts. 2. Will any paper, such as is used | 
for blue prints, do, or does the process require a spe- 
cially prepared paper? A. Use plain photographic 
paper, to be had of photo dealers. 3. Is any toning so- 
jution necessary ? If so, what is the formula? A. 
No. See Screntiric AMERICAN SUPPLEMENT, No. 711. 
4. Is there any simple process by which biue prints 
may be turned brown or black? A. Make a solution of 
Hot water 


Add sulphuric acid in small posers until blue 
litmus paper is turned slightly red, Then add afew 
drops of ammonia until red litmus paper turns blue. 
Then put into the solution 150 grains of red crude gum 
catechu, and allow it to dissolve, with occasional stir- 
ring. To tone a print, immerse it a minute or longer | 
until the desired tone is obtained The solution will | 
keep indefinitely. Gum catechu can be obtained from 
drug stores. 


(3291) W. J. B. asks what kind of car- 
bon to use for a bottle battery or cup for a dry battery, 
and give names of necessary address for a dry battery. 
A, Use plates prepared for the purpose and sold by 
dealers, or use carbon rods such as are employed in 
electric lighting. If the rode are coppered, the copper 
should be removed with nitric acid. You can use an 
ordinary porous cell. You will find Dr. Gassner's dry 
battery described on page 306, vol. 61, ScrenTiFic 
AMERICAN, also in “ Experimental Science.” 


(3292) J. H. H. asks: 1, What number 
of the Scientiric AMERICAN or SUPPLEMENT explains 
how to make an induction coil ? A, See article on this 
subject in SurrLement, No. 160. 2. How can I make 
agood dry battery ? A. For information on dry bat- 


Gassner's dry battery. 


xx of “Experimental Science”? 
wire can be used, but it should be No. 36. 


tube ? A. The secondary current is regulated by va- 
rying the primary current, éither by plunging the ele- 
ments of the battery more or less. This mode of regu- 
lation, however, is not very firm. In a spark coil firm 
regulation is seldom required. 
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tractive force would be exerted on each of six electro- 
magnets whose coils are wound seriatim with the same 
wire, the wire to be continuous from first to second, and 
so on,and then returned to battery? A. Itis a question 
of ampere turns. If you get the same number of am- 
pere turns, and the conditions are otherwise the same, 
the results will be alike in both cases. 2. How does 
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the current in an electric motor act on the field magnet 
and armature to produce the force that revolves the ar- 
mature ? Is it attraction or repulsion, or both acting 
alternately ? A. In a dram or ring armature motor the 
poles are constantly being displaced in one direction, 
while the material of the armature is being drawn for- 
ward by the field magnet in the opposite direction, It 
is attraction mainly that is concerned in the rotation of 
the armature. 3. Whatcheap book explains all these 
matters and gives an insight into the elementary and 
practical principles of electricity and magnetic forces ? 
A. We know of no very cheap book that would be of 
use to you; we can, however, recommend “ Experi- 
mental Science,” price by mail, $4. 

(3286) P. D. asks: 1. Has the phono- 
graph been developed to a degree which warrants its 
extensive use in the displacement of stenographers ? A, 
The phonograph can be used in liea of a stenographer, 
and is soused by many. 2. Please give recipe for a 
good furniture polish. A. Try the following: 4 ounces 
of orange shellac dissolved in 2 pints of alcohol; add to 
this 2 pints of linseed oil and 1 pint of spirits of tur- 
pentine. Mix thoroughly and add 4 ounces of sulphuric 
ether and 4 ounces of ammonia water. Apply witha 
sponge or cloth. 

(8287) W. C. R. asks: 1. In referring to 
George M. Hopkins’ motor, No. 641, SctenTiFIc AMERI 
CAN SUPPLEMENT, what kind of wood is best suited for 
the armature and other parts? A. Hard, well seasoned 
maple is a good wood for this purpose. 2, What is 
that part on the armature that divides the hab from 

the collar? A. It isa space. 3. Concave face 24% inches 
across, is that right, on top and bottom? A. Yes. 4 
What em int of battery is best suite for the motor men- 








teries see ScrentiFic AMERICAN, Vol. 61, page 306. Dr. | 


(3293) E. E. T. asks : Can No. 27 double 
silk-covered copper wire be used in+tead of bare wire 
as given in directions about induction coil in chapter 
A. Silk-covered 
2. How is the 
current in above coil regulated, as it has no regulating | 
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Cash register, G. F. Kolb........ nia 457.727 
Cash ar and indicator, a. - Ko ib <,78 
uf 


Chair’ bottom, C. R. A. te 
halk, device for supporti 

‘ *hanneling machine, A. B. 
Chart, multiplex dress, M. 
Cheese rack, J. W. Irons 
Chimne cap, J. Batman. 
Chuck, N. E. A 
Chuck, drill, N. E. 
Cigars, king, J. Kruse 


| Clam See Ra 
Cleaner See Boiler cleaner. 
Cloth cutting machine, LY Roc! 
are line, & B. Albe 

Clothes line, C. F. iecte. 
Clothes line’ support, window, B. O. Mason. 
Clothes pin, wire, A. EB. Franc 8 
Clateh, friction, is oe Mili 
Clutch, friction, A. Nelson Sapscoenessevesoncennescare 
Chatch; friction, F; Van Benthuysen 
Confections, machine for moulding, J.C. Ruby... 
Cooler. See Milk cooler. 
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— cutter, L. 8. Rochat 
ilway track clamp 
krpet Gomes, 








n 
* Grae 
: eran 





Cork cutting mochine, G. W. Robingon..... 457,671 
SL Th, WL, clncctes idockbeueeesseeseansanns - 4 
Cotton picker stem, G. Lispenard.. 7,748, 45 
Cc — _— ‘ar coupling. Hose coupling on ill 
nen’ 
oy ay loading logs, C. Christenson. ............. 457,341 
c —— Sy ar traveling, E. W. ee. besenesses 457,441 
Crupper, K. Loomis....... 457,651 
Crutch, K. F yews weeee 467,519 
| Cup. See Bait and drinking c up. “Drip cup. Um- 
brella tip Ap cub 
ps Wiard \— 
- ~ R.. ar os Glass tabe cutter. 
‘ot 





Cutter bar, C. “C. Shults hguibeipenuhecanehbetne senthsees i 379 
Cutting instruments, preparing leather for sharp- 
cc“ "'’ 4 9 ep EerErppeteEE-a5 457,355 
Dash board, G. B. blate ay Pee pingetananen 457,471 
Disinfectant perce, EB. A.  eeeeetenned 7 60 
Yisintegrator, G. — eeneoes 457,709 
Jisplay box, Ss. BE. ‘Br oe 467 as 
Door spring ‘and check Ww. Gilatian ican cetinoiniin ui 457,M7 
Jraught attachment for sleighs, 457 692 


M. Alv 
Mining ari, 


or per Expansion drill. 

Drilling machine, W. H. Baush..............+-0+++++ 457,756 
drinks, ap ppegetas Ser < for Spoeneine, W. M. Fowler.. 457,480 
‘st cup, ritton & Levi............++«: 457,458 


Druggist’ 8 prescription ait and file, J. B. Crucial 457 08 
— collector, O. Kutsche 457,498 
cing, Fischesser & Pokorny.. 
ri ectric battery, F. Poudroux. ye 
Electric circuit switch, automatic, W. L. Silvey... 
Electric conductors, connection for 3 Dillon... 
Electric converter, self-regulating, T. Spencer.. 
Electric light hanger, F. A. Weimer.. 
= machine or motor, dynamo, | KE hed War- 





ayeamne, C. O. Mai 


oux oonte 
Electric meter, orien & Reckniewski. ae 





Electric motor, W . 57 
Electric switch, H. H. Blades. 4o 
Electric wire safety device, J. H. Sedimeyer..... Si, 
| Electrical switch, H. Blades........ a 
Electricity and charging sogonder, batteries * 
wind apparatus for generating, J Mitchell. 457,057 
| Electrode, secondary battery, L. Paget: saseee oo © 7» 
Elevator, G. Hancock...............+ + ee 
4, 


Elevator, J. Little 
Envelope and display stand, combined, A, M. Cos- 
tella 











INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


August 11, 1891. 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Exercising apparatus, W. L. Coo a 
| Exercising ap tus, J. E. Dow coors os 
ex ion drill or bori tool, ©. P. Jennings 457,508 

Exte nsion screen. mS stable, A. Doenitz...... .. 457,639 

ext table, MICHORL, . 0... cee eee’ 429, 457,443 

Fabric. See Woven fair. a 

Fare box. Mangan & Buckley...........-.<++++++ses 457,545 

rol aeeenenee for drilling epoke holies in, W. A = an 

BEI. co ccccccccccccccccccccces . Bi? 





Fenes, ‘AN Newkir' . 457,00 














Annunciator, McCann & Creider 
An — and enti-fouling compound, M. E. 






















tioned ? If you have among your papers how to make 















Fence, portable, 1 L. Kealing.... 457.647 
ae — 2 ony por igniting seed, machine for dis- " 
tributi REED. « pcaceesnencnceecocenss 457,612 
File, lower & OF Dill, B. LAWFeNCe..........e00.. 000s: 457 5f2 
Filter, R. TT a sa cnactugscaaeeskiobaee 
escape, C. C. Rogers 
Fishing oat, L. C. Cummins 
Flood gate, J. Friend......... 
Flood gate, J. Shellabarg ins 
Flour, Cmeskine for caaiping and b ng, ii 
n sonore yr terre oe te yes -- 
mee os pipes cas ‘or hot air, e. 7 456 
Fruit cli _ Stewart yp oeercesrecccocescccsccess 457,679 
Fruit atherer, G BRAGG. . ccccccccccccsesccces sce 457,516 
Fruit knife, C. A. FP 2 pehaesacnncsesoocscoseness 7 378 
Furnace, See ytary furnace. 
a 


tri ello 
Gas burner, Riddell & Morrison 











7417 | — ees 
ating, Coomes & Hyde ‘525 | Gas burners, heating attachment for,@. A. Wii- 

sent Big i sees Sones 9 BE  aiicrcsatrets cence seharcenes stecaeeose 451,545 

Sy H. Palmer, Jr. : 457/367 | Gas in manhoies, means = _ peoventing the ac- 
Eon . one cumulation of, C. St iccapbinceshen 7,436 
Baking as Un, ‘RH. We u : 457,542 | Gas motor, J. 8. Connelly......... .......0000 ssi, 458, 6 40 
Bal ic, C. ... 457,783 | Gas purisers tray for, J. Cabot............-. v7 
Bale of cotton — like material, imcased, P. K. aie | Gat Gat se. Bee ee Flood gute. ono 

PRRIIEEE cc ccacngscqsosocetenesibpcansnsthecess3sa6 i, cael see ciialdon 2.7 
press, P. K. Dederick.457,681, 457,683, 457,686, 457,635 | Gate, J. F. giraaen bamons stusnestnescdesconsccees scenes 457,491 
ad preas, M. 0. : Gate. D. H. Iseminger 457,722 
’ , . 457,732 
. See G L WOMB secs cccegecccce 457,290 
Grain bins, fumigator for. Mana . 487,652 
y. Grain scouring machine, > ‘es piviey 457,380 
Grinding machine, tool, A. 8 “ 457,387 
Grinding moins. tool, C. Wing peccscneseece . 467,755 
oc, mounting for rapid-fire, PF. F. Fleteher...... 457,641 
Handle. See Casket hand) 

Hanger. See Car door a Electric light 

anger. Trolley wire hanger. Wringing ma- 
chine Lo? on 
Harvesting 1 anne corn, ©. &. “Cordrey ; 451,700 
"5 ty ree Eenonensocnasrenes encene soe EEE 
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Scientific American. 








Heater. See Well beater 

Heating by electricity, apperetas for, R. Ken- 
nedy or 561 

Hee! naijing and trimming machine, Glidden & 
Elliott . eo “ 

Hee! protector, Ayres & Foster 

Hee stiffener machine, A. BH, Thompeca 





Hinge, F. W. Hoefer 
Hinge, lock, R. GO. Pike, Jr 
Hinge, sp ie F. W. Hoofer.. 


Hosting mec banism, automatic stop device for, 
H. Lechvenbere 

Holdback iron, A. Kerry 

Holder. See Book leaf bolbler. Book ar copy 
holder Disinfectant holder. Mop h ider. 
Music boider 

Hook, J. L. Buekoam 

Horse attaching device, F, J. Shephard 

Horse detacher, J. H. Garner 

Horse power. Ambrose & Haddic& 

Horseshoe stand, A. For... . 

Hose coupling, W. L. Johnson. 

Hot water or steam boiler, C. H. Roms 

Huds, machine for boring spose boies in, W. Hili- 














oon | 


“| Spring. See Door ine. Vohicie — 


‘Woavertisements. 


Sprocket wheel, T. N@MCV...... 5.055. 
Stam » Rene, Towr * —_ fa: 
a Inside Page, each insertion -- 56 centsa 1 Hine 


Stave mk nacht, A. “ _—— 

Steak tenderer, | i}ttams. 

Steam generator, BE. A. Dot 

| Steam 
chel 

| ese polishing machin Lip 

| Store service apparatus, ° ft 

| Store service govaratus track, CG Rogers . Te 





Back Page, each insertion - - « - $1.00 a line 


The above are charges per agate line — about 

oes words per line. This notice shows the width of the 
G. W. Stinebring........ 467,498 | and is set in te type. vings may head adver- 
487,05 | tisements at the same rate per en line, by measure- 
ment, as the letter a must be 
a tee a as Thursday 


















7% | Stove, G. K, Chapman - 457.433 | received at Publicat’ 
Stove attachment, H. E. Syatves ecdeccees was cee» 457,701 morning | to ) appear in the following = "s issue. 
| Stove, cooking, M. N. 457 087 
| Stove, gas cooking, C. F. ore . 
. 7.5% | Stoves or ranges, oven bottom plate in D. a. USE ADAMANT WALL PLASTER 
Littletield 7,408 
Street sweeping machine, C: C Cc. Anderson. ..... 457,698 It is Hard, Dense, and Ad- 
Stre 2 epeans Sac ine, ao pougnt check or crack 
— sweeping machine, T. C. 457,746 — _ t is leiperviows | to wind, wat 
ueous structures, w ounatrect lon of, R. Hunt. U8 _ d disease ro it dries in a 
t can be applied in 


st aw ay 8. Clawson.... 
witch, See Kiectric switch." iisctzia circuit 




















man a tf switeh. Railway switeh. 
Injector, W. 8. Mack 457,514, re 5 | Guited, 8. Bergmann pusepusesuiiing 233 Py mixing,using, and selling. 
iron. See Holdback tron wivel joint, ws 
Ironing machine, H. F. Smit 457,676, 457.76 | Table. See Kriensica table. Troning,table. ie Address ADAMANT MFG. CO. 
Ironing table, W. G. Lindsay -- 1,78 | Target trap, P. North................ ; 457,442 | Genesee St., 
Ironing table and ra a. 8. Cole , «+» 457,704 | Telegraph for: cable railways, signaling, T. A.B. cs Syracuse, nN. Y. 
Joint. See Swivel joint x ann | tnam wi a ratcccceees 7 tis 
Joists of buildings or other structures, brace Telephone system, autom: wa ayes Sears..... 7, 
support for, W Pai ne, Sr . 1 04 Pellurian, Ce Bh, PEs cccede<cd cdatoubaunees anaes A857 Screw Cut- 
Kiln. See Potiery kiln Tail goupit i TD cncennnadememtenenenians 062 
Knife. See Fruit knife Tobaceo Enife. ying A tie. Feed, etc. 
Knitting machine, circular, J. & Gearhart _, pL balance staf for, J.  Suesthent... 7,081 
Label case, R. M. Floyd Tire, wheel, Spec ht & Bre ose. nett «tae 457,509 a 
Lamp Argand, T. Hipwel Tobacco cutter, Harding & James...............«++ 457,531 
Lam), Argand, J # Waits 5 : Tobacco cuttin at G.. Ls Ciair eccecdoces as 
Lamp linings, die for forming carriage, Cc. Can- | Tobacco knife, Ss. Terre " scocnteosios 7. 
not . Tobaceo resweating device, B. Martin.............. 457,404 a 
Lamp, spray. A. Shediock Toeweight for horses, H. Armstrong............... 457,502 Cotplogue 
Lamps, means for suspending and cumtroilling Tool, combined, A. L. Daly... ........6.. cscs 457,526 of alle 
electric, 8. Bergmann - & Top, detonating, E. D. Pike....... - vetnoudel Ge our 
Lantern, magic, A. W Arete ng Toy apparatus, 2. A. pocnee eeevedeosesosocsoccess oe 
Lantern, tubular, C. J uaine - Toy, Gaure, W. Chured. . ... 6... ccccccccccccccenwnees Seneca . Co. 695 ater St.. Seneca 
Lathe, pivot, J. Schweizer Trap. See ea. trap. Falls Ld St Falls, N. Y. 


Lathes, center grinder for, J. Weber 
Leaf turner, E. Sip 
Letter box, bouse door, W. 0. Taylor 
Letters in bulidings, apparatus for distributing, 

C. Dannenberg 457 
Look, 5. P. Stein 
Lock, W. H. Taylor 
Loom, J. Leeming 
Loom, W. Talbot 
Loom reed, C. 8. Strowt ort ge 
Loom take-up mechanism, G. F 
Loom temple, W. H Sadi “rT 
Labricator, F. P. Unger 
Lamber stacker, H ct lark 





Hutchins 





Match boa, B. Junginger 

Matrix making machine, electrical, W. W. Street 377 752 

Measure bottomless, J. C. Dawes 7 4 
an, F.C. . Strasburger 457,506 

Me a! shears, H. V. Smit? - 457,405 

Meter See Fiect meter 

Mik cooler, Heuiings, Jr.. & Bvane 457 533 

Mill. See Cane m Rolliog mil 

Miner's squib. J. R. Powe 

Mining drill, steam, A. Bal 

Mop bolder, A. H. Jackson 

Mortising machine, Passe! & Sofge 


Motor See Car motor. Electric motor. Gas 





motor 
Music boxes, eafety check for, J. Billon-Halior 
Music score hoider, P. O’Carroll 
Musical instrument, &. G. Durner 





457,707 
Musica! instrume mechanical, W. O. Spasthe . A6 
Musica! mateument: verved. F Beason -- 
Nai) cutting machine, B. H. Bissett ; “6 
Nalis, making furniture, J Gergecher nee OB 
Needle threader, J Dari mg ¢ 5 
Noodle cutting machine, Stuborvin 
Oar, bow facing, G. KR M errell 
OW projectile and distributer, E. D. Moore, 





. & 
& Fuldheim. 45 
G 


457,568, 457,504 
od amalgamating apparatus, Stahl 














Ore grinding ar 

& Rew 
Organa, wind chest for, (. G. Weigle 
Oven, electrically heated, W. Mitchell 7 
Package carrier, §. KR. Dummer -) 
Packing, stuffing box, H. S&S. Rows 4 
Pad press. M. V. B. Boan - 7, 
Pad presses, clinching plate for, M. V. 8. Bean. 457,697 
Padioek, § P Stein 457,678 
Paper, automatic machine for inserting and —- 

ing wire fo packages of, W. M. Hunt 67,351 
Paste making machine, J. W. Meyer ec 457.616 
Pea shelier, F.C. Me ulton 57 538 
Pen, fountain, L. B. W ovlfolk 457,470 
Pen rack, L. H. Coleman 457,759 
Pencila, means for attaching rubber tips to, EB. 

Faber -- HS 
Phoncogram blanks. smoothing tool for, T. A. Edi- 

aon . eo 457 344 
Photographing, |. H. Hamburger . 6.72 
Piane action, A. H. Hastings . 677M 
Piano action, §. BR. Perry " .. oes 
Pianoforte action, W. Robifing, Jr . 6 
Piano pedal, 4. Seeley . oe 
Picture frames, mannfacture of, F. Kosku! -» SAB 


Pin. See Clothes pin 

Pictures, anti-drip nose for, A. M. Herring 
Planter, Bourell | Har: son 

Planter, corn, G. J. ¢ 

Piow attachment, 7. Rh. Winter 

Piow, cotton, J. J. Levisten 

Piow, wheel, M. Trotmar 


Plows, marker attachment for, J. D. Marley 
Poeket guard and pen and pencil holder, M. 
Brewer 


Pottery kiln, J. MeCloskie 
Power See Horse power 
Preserving apparatus, L. Bregha . 
Pad press. 


Press. See Baling press. Hay press. 

Printer’s quoin, A. B. Wilson 

Printing machine gripper mechanism, J. T. Haw- 
Bios «fa 


Printing machine, multicolor, ¥. F. W. Oldfield 
Propeller, C. F. Littlejoba 
Propeiling vessels, T. Milis 
Propelling vessels, machinery 
Propelling vessels, means for, ( 





472 
for, H. P. Holland. 457, “a1 
Menges 457,426 








Protector. See Hee! protector 
Puddier’s balls, making, H. A. Jones . Aw 
Pulley. J. Hampton 457 44 
Pui ip machines, automatic severing device for, O. 

¢. Tb : a 457 407 
Pump, e air, Dittmar & Falkenhausen 457,782 
Pump, steam and vacuum, FE. Korting " . S72 
Rack. See Cheese rack. Pen rack. 
Radiator, W. Burling 457,61 
Radiator, W. ©. Landon 457 48, 457,049 
Railway, electric, BR. M. Hunter : 4577 
Railway, electric, M. H. Smith 57 


Po] 
Kaliway fastening for = rtallic thes, R. Morrell.... 457,500 


Raliway rai! brace, W riddle 457585 
Rallway rail faste uiie ‘to metallic ties, R. Mor- 

rei) 7518 
Rai!way rails to longitudinal sleepers, sitaching, 

). P. #. C. Stromeyer 





McCarthy 
i 





» trolley and stand for electric 


EK. Adams 





street, T 


Rake. See Hay rake 
Ree \ster See Cash register 
Rein 


fastening, ©. F. Harlow 
Hock drill, G. M. Githens 
Rolling mill, J. AH. & J. H. Biekiey, Jr 
Rolling mill guide, J. W. Watson 





Roof truss, I Hodges : 

Rotary furnace for burning cement, lime, ete., J 
yr. De Navarro . 

Kotary trimmer. A. 8. Voue 

Roundabout, V. Peter 

Kuby pin setter, W. RK. Johnson 

sad Lie, harness, M Green 

sash fastener, F. A. Marcell 

‘avings receptacie. ( ). Berne 

jaw set, |. Smith 

4cTeen Bee Extension screen 


Sewiag machine, F. Doucet 57578 


Sewing machine feeding mechanism. Robinson & 


Stephenson 457 571 
Sewing machines, tension releasing device for 
buttonhote, G. 8. Hill 457 463 
Shears. See Metal shears 
Sbeet metal can, Keiset & Waeber . Ae 
Sheller. Bee Pea sheller 
Shoe, V. Straub 457 40K 
“ky rocket, miniatare, P. J. Sprague 457 33 


Snow and ice from railway tracks, apparates for 
removing, N. H. Bruce 457,702 
Soldering iron and pot heater, purtable, Nichola 


& Birnbaum 457 61 
pecimen box, (. M. Bryant 1,7 
kes or nails, manufacturing, W. Goldie 1 
W. 8. O Brien ; ; 78 


| Wringing machine hanger. J. Sherlock....... qeons 


| Blectricity, devices 


Trimmer. See Rotary trimmer. 

Trolley, 8. H, Short eccece 
Trolley wire banger, N. Newman 
Trousers flap -~ wter, C. 8. Terpening ‘ 
Truck, car, M. tubbard.... 

Truck for elec eric motors, G. M. Brill. 
Truss, J. MeCutcheon 


PROPOSA LS. 


U.8 neer Otice, Boston. Mass. July 2, 
° io led poageess, in triplicate, will be re- 
ceived at this od a noon of August 2), 1891, for the 








Type distributing apparatus, J. B, Odell 

T a rubbing mac Sixers. Birch & Dance! delivery of 7, more or | of American Hy- 

Typewriting machine, J. & G. Becker.............. draulic Cemen at Fore Warren, Mass. Keno is | 

Typewriting machine, C. 8. Booth........ a : i AY the Acts of Congress approved F\ 1885, 
1887, Vol. page 332, and Vol. ot page als, 





Typewriting machine, B. Metz 
l'ypewriting machine, W. 8. Scudder 


and 
Statutes ‘at ws For full information ape te 
Typewriting machines, cleaning ettnchasent for, MANSFIELD, Lieut. Col. of Engineers. 








[Aucust 22, 1891. 

















“ Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 





Important Improvements. 
All the Essentia! Features greatly perfected. 
The Most parable in Alignment. 
jest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y. U. S.A. 


Send for Catalogue. 








LEARN WATCHMAKING, °*-04, 8, ;,Woodoocx 


Write for terms and particulars. 





A. Pursell 7 








Typewriting machines, type cleaning brush ‘for, U. s, Te Sig ngts yh Sees. Beston Mace. rand » 
F. Van Fleet 7,084 Soaisa reals, in trilica 

Umbre ia ¢ or parasol, L. H. ‘Clogs. * 457.449 ceived at at this office. ut until noon of A f a 
Umbrella tip cup, A. Revel. .............ccecccsceees 457,077 | delivery of 9,000 bbis., more Tey 4. American Hy- 
Vaive, & W. Storer ... 467,680 | draulic Cement, at Bennett's \ Wharf nm Harbor, 
Valve and valve mechanism, P. J. Steinmesee. 457,504 | Mass. Attention is vp to the Acts 0 of f Congress 


457,508 proved. Feb. 26, 1885, and Feb. 


aa page 44, Statates at 


Vaive for steam engines, cut-off, E. Hil page 
alve, al "Por hall infor: 


Valve, globe, 8. C. Berry 457,429 | and V. 





Have you a Thou ught 
That you want to make work? The way 
to e it work (or find out that it won't 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 


THE Jones Broryers Evectrere Co. Crx’rr. 0. 





v . hant f ir brakes, auxiliar u- mation appl 
ayy a TOS an 5. SL. MANSFIELD, Lieut, Cot. of Bngincers, 
Vapor or gas burner, G. P. W ay. padeeseecnqcescenese 457,414 
Va re, aaa ~actuated, A. Bal ee : oe 
Vehicle, J ON oe 7, 
Vehic le running gear, Warenskjold & Burgess. . Sie A. we Ww weve OF 


Vehicle, short turning, C. Comstock... --» 

Vehicle spring, D. Lippy peeonccesococoocsteeeees 737 
Velocipede, A. L. Garford..............+. cvcesees G14 
Velocipede saddle, G. Meader........-........sesees 467 64 


Vending mac hine, coin-operated, A. Braa......... ps4 


This attractive little book, 
t variety of information St for rete rerbones in 4405 
pose and workshop. It contains the last Census of the 












re! i by states and counties, and has the area of 
Wagon brake, M. Shive peeeneonsaapencoanenccs epeseces 457 S48 | AS fn each gate = te th tables of the oc- 
Wardrobe and desk, combined, T. A. Galt.......... 457,400 | cupations and the number in each kind of busi- 
Washing machine, D. H. Mathias................0 457,402 ness; lists of cities having inhabitants; all the 
Washing machine, G. D. Mcllvoy...............0-+« 457,428 statistics ap compiled from the 1880 census 
Watch case binge, G. Newton. ..............esseees ".739 | United States mt awe = directions how to obtain 
Waterways, balance lock for, C. N. Dutton........ 457,528 | patents coruve coven marks, design patents 
We?! boring apparatas, L. B. hme ea A oe 457,718 and: copyrt 
Well drilling machine, C. E. Wyman 457,4 © bod a contains tables pu Ks | the horse 
Well heater, electric oil, C. W. & 8. D. Robison... : STAT power of steam engines, an information useful 
Wheel. See Car wheel. Sprocket wheel. varied. The matter Lf ~ ¥ between the covers 
GROG, BG. EAOOD. 6002 cvcsceeccccddecesenece 457,494 of ‘tte little 150 volume cannot ined from 
Wheel, J. Plack... 457,088 | any other source. Price 25 Cents. May be had of 

457,511 | newsmen or by mail. 


Wheels, sand band for vehic ate, 8. . J. Getusta 

Wick raiser, T. Hipwell.. 

Windmill, B. L. Stoner.. 

Window cleaning chair, A. Barnhart... 

Window frames, machine for the manufacture of, 
J. Booth.... ence 

Window slats, operating bart bar for, G. H. Moil....... 

Wire stretcher, Wood 

Wires, cablea, etc., and +4 makin zy tubing and 
cord, machine for covering, V. & _ Baye ¢ JS?.. 

Woven Yabric, J. Hilton. ..............000. 

Woven fabric, W. Talbot 

Wrench. See Chain wrench 


MUNN c& OO.7~ 
“i Publishers of SCIENTIFIC AMERICAN, 
57,698 361 Broadway, New York. 














Yoke, neck, J. G. Burbridge 





TRADE MARKS. 


Axle jgbetenpte, DB, TRGBRRER, Ge ccccccccccccscccccece 


Beer, C. A. King eves» 20,001 
Boots and shoes, rubber, BE. B. Prest« 20,012, 20,013 
Canned fruits and vegetables, dD. W. "Are her........ 19,999 lv INVENTIONS me DEVELOPED 
Carpet lining, paper, Balle | First-class work ~ > ip onl 7 run tpterest and 
Caustic soda, chlorates, bleaching powder, soda dence guaran Ch Estimates — 
ash, soda crystals, and bicarbonates, Uni nished. WM. GRUNOW, Jr. 204 and 30 E430 St., N. ¥. 
Alkali © ‘om pany oe ceeve 7 
Collars, cuffs, and shirt fronts, J. M. Clinton........ 20,004 
apparatuses for = H 
ing, transmitting, controlling, measuri a8 
applying. Electrical yg he Sepoany cecee 
Frozen confections, Hertz 
Fruits, citrus and deciduous, Ear Peal Com oagene. 20,008 
Gold, giver, and plated flat and table ware, 
& Shafer... 














LITTLE <5 DRILL CHUCK 


eccentric rotating, self-gripping 
which shold bold strongest when wooeine 


the dri 
pagie of best 
The most 
oo 


the more po 
All worki 


diseases arising from disordered 





Herbs for curi 







































STEEL TYPE FOR TYPEWRITERS 


Stencils, Steel Stamps, Rubber and 
Metal T "5 W heels, Dies, etc, 
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S.. Sen Francisco, Cal 


or 2369 Centra! Buliding, Lberts an 


ABLE 
EVUN & Co < 


HAVE h AM 


ATENTS! 


MESSRS. MUNN & CO. i connection 
with the publication of the ScrENTIFIKC 
AMERICAS, continue to examine improve- 
ments, and to eet as Solicitors of Patents 

for laventors 
tn this line of business they have had forty-five years’ 
erperiracm, and now tave actiitte for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries, Messrs. Mann 
& Co, also attend to the preparation of Caveats, Copy- 
righte for Me Labels, Heimnsves, Assignments, and 
 Patent«. All business ip- 


ALL LE 


HOMAS 0 


ex 





neers 






Reports on Infringements « 
trusted to them is done with special care and prom pt- 
bess, 0 very reasonable terma 

A pamphlet sent free of charge, on application, con- 
tainir ull information about Pate “nt= and how to pro- 
“ure t Ween 5 directions concerning Labels, Copyrights, 
Designs, Patenta, Appeals, Reissoes, Infringements 
Assiguments, Rejected Casex Hints on the sale o 
Patents, etc 

We aino send, f charge, a Synopsis of Foreien Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal coentries of the world. 


MUNN & ©CO., Solicitors of Patents, 
361 nes New Vork. 


BRANCH OFFICES.—No. 2 and Fr wert, Pa 
Ctic Building, near 7th Street, Wasbinovas, DB 


free o 


Economy, 





SIEMENS 


SUBMARINE, + + + + * TELEGRAPH, 
UNDERCROUND, + + *+ TELEPHONE, 
INTERIOR, + ELECTRIC LICHT. 


SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENEC 


Estimates furnish 


Cable and Wire Department, Edison General Electric Company, 


EDISON BU IL DING, Broad Stes NEW YORK. 











THE HORSE'S | HOOF -BY DR. WIL- 
lameon Dryden. A very valuable paper on the treat- 
ment of the horse's hoof, and how to overcome defects. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 736. Price 10 cents. To be had at this office and | 


Motor of [9 Century 


Can be used Any Place, to do Any 
and by pty One. No Bolil- 
» Fire! No Steam! No 
No Gauges! No Engi- 
neer! <A perfectly safe Motor 
for all places and purposes. Cost 
é peration about one cent an 
hour to each indicated horse powe 

For cireulars, ete., address 
CHARTER GAS ENGINE CO. 

r 


O. Box 143, Sterling, il. 





THE 


0H. P. 


% to 





Reliability, 
Simplicity, Safety. 








y + 
| TRANSMISSION OF POW E R BY COM- 
| pressed Alr.— A valuable and interesting review of the 
present status of the problem of establishing compressed 
air plants for furnishing motive power to consumers. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT 
No. 765. Price cents. To be had at this office and 


American, 


[Aveust 22, 1891. 





+ CABLES. 


TADY WORKS, 
ed on application. 





= 
THE AMERIGAN BELL TELEPHONE Cf. 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 











NEW KODAK 


“You press the button, 
we do the rest.” 








Seven New 
Styles and 
Sizes 
ALL LOADED WITH 
Transparent 
Fi/ms, 
For sale by all Pnoto. Stock Dealers. 
THE EASTMAN COMPANY, 


Send for Catalogue. ROCHESTER, N. ¥ 


oh MAGIC LANTE Ne 


WITH On 


Views 


na. L. MANASSE 


THE CRYOLITE ; MINE OF GREEN. | 
land.—A description of the only known en eozeie 38 Segoe 
in the world. a of the mi 
and aluminum industries, Contained in auwrivie 
| AMERICAN SUPPLEMENT, No. 793. Price 10 cents. To 
be had at this office and from all newsdealers. 


JENKINS UPRIGHT CUSHIONED 
POWER HAMMER. 


Users of yyy Ay = in 
1 no eq good 
paaaving ¢ malities. Perfect cushion and 
: iow, With perfect control. For 
iculars, L. & R. WIsTER & Co. 

So. 4th St., Philadelphia, Pa., U. S.A 


ASSAYERS: RS‘ CHEMISTS Maniven & Hosxrys, 


Zot 8. Clark St., Chicago. 
16, 180i. 


AM 


SUBIEC Ie 





| 
| 

















from ail newsdealers. 
. BEF ER 


“ STAMP B 


HARRIN 


CATALOGUE 





POPE MFC. CO., 77 Franklin Street, BOSTON. 


Branch Houses: 12 Warren St., re yee, 291 . 
Ave., CHICAGO. Factory, HARTFORD, CONN. 





AND THE APPLICA. 


Ry Archibald 


JAMES WATT. 


tion of Science to the Mechanical Arts. 


Barr, B.Sc. A very interesting review of the life work 
of the celeprated engineer, with the lessons to be drawn 
from it by those who are entering upon the study of 
science with a view to its application in engineering 
work Contained in SCIENTIFIC AMERICAN SUPPLE- 


MENT. No. 744. Price cents. To be had at this office 


and from ail newsdealers. 








1.94 
17. 
woe 24,076 X 2,374 3-16 
67.32 


1.0 The COMPTOMETER 


solves rapidly and accu- 


19,763,459-- 36,735 
V5,RT6 32 


FORATED METALS MINING SCREENS 





cH 


AKIN 


" 


REEN 


M RY 


ATTERIES MI NING 


ON & KING PERFORATING G CHICAGO 


New YORK OFFICE, 3+ PEARL STREET. 


- PHANDLER & TAYLOR CO’S 
SELF-CONT AINE! o§ 


N r 
LLING ve 














ALSO SUITABLE 


on hand for imme- 
~~ Savery. . 


CHANDLER & TAYLOR co. INDIANAPOLIS, ING IND. 





NICKEL. IN-THE- SL OT MACHINES. 

By W. L. Aughimbangh. An interesting description of 
| the various coin-controlled apparatus now so common in 
yublic places; with an explanation of their mechanism. 
lhustrated with M figures. no ase in SCLENTIFIC 
AMERICAN SUPPLEMENT, No. 7. W cents. 


To be bad at thie ufhce and from all ne 











HUDSON’S GARDEN 
Hose M mender, 


Se. simple a chil can tee use it, 
Write for descript 

One box conteiinn 6 Tapes: a 

r Pliers, 


post paid #1 


etre parts sold 
separately, All 
dealers keep them. 
Agents wanted. 
. i EB BUDSON, 
Leominster. Mass. 









rately all arithmetical probl 

Operated by keys. Saves 00 per ct. 
of time. Entire relief from mental 
strain. Adapted to all commercia| 
accounting and scientific compu 
tations. SEND FOR CIRCULAR 





HANGERS AMD COUPLINGS 





FELT & TARRANT MFG. CO., 52-56 Illinois St., Chicago. 





Van DUZEN &TiF 


“CINNAT) © 





COMPLETE STOCK OF 
Double Brace, Self-Otling, Adjusta- 
ble Ball and Socket Hangers, 
Pillow Blocks, Post 
Hangers, Ete. 


Lien Patel Compesin Cong, jar 


EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N, ¥. 





STEAM ROAD 


Manufactured by HARRISBURG FOUNDRY AN 





E L ) ‘ 
Api ale gee Ne Rd 5, ll 
eRe die lectern 





& BURG 
having new articies of MERIT ( 
royalty or under contract; 


INVENTORS ‘sree 


Ess s MFG. CO. Norwatk, 0. invi 
those principally of wood preferred. Pa Goo pein make oe 


by the above patents, and renders each 
individual user of telephones not furnish- 
_ed by it or its licensees responsible for such 


|uniawful use. and all the consequences 


thereof, and liable to suit therefor. 


GEAR CUTTING 


& Norton Co., Detroit, Mich 


THE 





Leland, Faulcon 








ESTABLISHED 1846. 
| The Most Popular Scientific Paper in the Worid 





Only »3.00 a Vear, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly tllustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 


| Chemistry, Electricity, Telegraphy, Photography, Archi- 


| tecture, Agriculture, Horticulture; Natural History, 
etc. Complete sist of patents each week. 

Terms of Sabscription.—One copy of the ScTEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.5; three months, $1.00. 

Clabs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray, but is at ths sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 





THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixieen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natura) 
History, G aphy, Archeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Bi hy, Medici 
etc. A vast amount of fresh and valuable taienatien 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers SCIENTIFIC AMERICAN 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copics, % cents. Forty large quarto pages, equal 
to about ‘wo hundred ordinary book pages: forming a 
| large anc. splendid Magazine of Architecture, richly 
adorncl .ith elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world, Sold _— news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 


361 Broadway, New York. 
AIR BRUSH 


Hignest 
gold meda! 
ward by Franklin Institute 

a legitimate Art Tool. Invalu- 

able to erayon and water color por- 

Soak —s and — htsmen. Saves 
me, gives finest nical effects. 

AIR BRUSH MPa t CO., G Nassau 8t., » Reekford, Ill. Il. 


FOREKA J INC} 3ATOR 
INKS 
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The SCIENTI AMERICAN ie 
ENEU JOHNSON 
Ste, Nand tf Ficee 








